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Laboratory consolidation tests, coupled 
with analysis of field conditions indicated by 
subsurface explorations, enable the engineer 
to anticipate the amount and rate of settle- 
ment of embankments and bridges under in- 
creased loads. In this article observed set- 
at four locations are correlated 
with calculated values obtained from labora- 
tory test results. 


tlements 


Actual settlements were 
found to be in substantial agreement with 
the calculated values, the maximum differ- 
ence being about 20 percent. Primary con- 
solidation 


accounted for most of the ob- 


served settlements. 


ABORATORY consolidation tests plus 

4 analysis of field conditions indicated by 
subsurface explorations are useful in esti- 
mating the amount and rate of settlement 
of embankments or bridges to be expected 
due to an increase in applied load. How- 
ever, correlation of such analysis with re- 
corded field displacements is needed, par- 
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ticularly in evaluating boundary drainage 
conditions for primary consolidation and in 
evaluating secondary time-consolidation ef- 
fects which are independent of boundary 
drainage conditions. 

This paper presents observations of set- 
tlements at four different sites along the 
Potomac River near Washington, D. C., as 
shown in their correlation 
with laboratory test results and analysis. 
Field data were obtained by the 
Public Roads and the District of Columbia 
Department of Highways, and the tests 
were made in the Bureau laboratory. 


figure 1, and 


3ureau of 


Summary 


The total settlements indicated by the 
field observations were in substantial agree- 
ment with the values calculated from lab- 
oratory compressibilities. The 
difference was about 20 percent. Primary 
consolidation accounted for substantially all 
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Figure 1.—Location of observed settlements. 
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of the observed settlements except for the 
peaty material at one location, where sec- 
ondary consolidation was quite apvreciable. 
The rate of consolidation in clay with sand 
lenses was somewhat more rapid than that 
calculated for purely vertical consolidation, 
although much less rapid than would have 
been derived for free draining lenses. 


Test Methods 


Consolidation tests were made on undis- 
turbed samples taken from each soil layer 
by the suggested method of test for con- 
solidation of Illustrative consolida- 
tion test results are given in table 1 and the 
physical properties of the several soils over 


soil.’ 


which settlements were observed are shown 
in table 2. Using the data from the con- 
solidation tests, the coefficients of com- 
pressibility and consolidation for the loads 
appropriate to each problem were caicu- 
lated by the methods shown in figure 2. 

Loading intervals of 24 hours were used 
for obtaining all reduction in thickness val- 
ues except for the samples from the upper 
layer of Bridge 8. In the latter instance, 
the time interval was 96 hours. 


Fill on Three Compressible Layers 


As part of the road network around the 
Pentagon, a 35-foot rolled fill of silty soil 
was constructed over a tidal flat at the ]o- 
cation marked “observed fill” in figure 1. 

Samples taken from borings at this loca- 
tion disclosed three layers of compressible 
soil, as shown in the cross section at the 
top of figure 3. Therefore, settlement of 
the embankment was anticipated but it was 
decided to raise the grade line of the road- 
way on the embankment at the bridge ends 
where necessary rather than excavate the 
soils in layers 1, 2, and 3 of the foundation 
and thus eliminate the settlement. 

Using the coefficients of .compressibility 
ined from consolida- 
time-settlement 


and consolidation ob! 
the computed 
curves, shown in figure 3, were drawn be- 
The points for 


tion tests, 


fore construction started. 


Procedures for testing soils, American Society for 
Testing Materials, 1950, p. 240. 
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Table 1.—Jlustrative consolidation test results 








Percentage reduction in thickness for pressures of: 
0.02 kip per sq. ft 


2 kips per sq. ft 
4 kips per sq. ft 
8 kips per sq. ft 


Average percentage of consolidation after: 
0.09 minute ; 
.25 minute 
A9 minute 
1 minute. . 
4 minutes 
25 minutes 


Initial moisture content, percent dry weight 


Initial wet density, pounds per cu. ft 





1 kip per sq. ft. pay ie eee 


Initial sample thickness, inches sats 


Layer 
1 2 | 3 
= a 
ean 0.0 | 0.0 0.0 
5.1 | 14.8 1.5 
9.5 | 28.1 2.7 
18.4 | 39.7 4.3 
25.1 | 49.7 | 6.4 
10 9 22 
14 13 28 
8 | 17 33 
24 23 38 
38s 33 61 
57 | 51 81 
Set 0.49 | 0.49 0.49 
73 | 232 22 
| 9 | 73 | 128 














1 The fill on the Pentagon network, designated ‘‘observed fill” in figure 1. 


plotting the curves were calculated from the 
following formula based on an average Ver- 
tical permeability and average compressi- 
bility: 


H 
t=T mH \* i rr tas ede ah os aoa (1) 
Dm), 


in which 
t=time in years for a given degree of 
settlement. 
T=time factor. 
m-—coefficient of compressibility. 
c,,—coefficient of consolidation. 


H-=thickness of each layer. 


The calculations for the two summations 
are shown in table 3. The time factors T 
are taken from table 4. In table 3, 2.69 
feet is the maximum calculated settlement 
in the three layers due to the weight of the 
35-foot fill. Thus, for 50-percent consoli- 
dation, or 1.34 feet, and drainage from two 
faces, the time would be, using equation 
(1), t=0.05 x 0.625 x 6,1830—191.6 days=0.52 
year. 

Similar calculations were made for other 
percentages of consolidation to obtain data 
for plotting the computed curve for two 
drainage faces in figure 3. Adjustments 
were made for the period of load increase 
indicated at the top of the graphs in 
figure 3. 

A similar procedure was followed in de- 
riving the computed curve for one drainage 
face. For these computations the ratio of 
the pressure at the drainage face to pre- 
sure at the impervious face was assumed 
as 1.00. 

The observed settlement curve of figure 
3 was drawn by plotting changes in eleva- 
tion of the settlement plate. The settle- 
ment plate was placed during construction 
of the embankment and consisted of a steel 
plate 24 inches square to which was screwed 
a stem consisting of a 1-inch diameter pipe. 
The plate and first section of stem were 
placed 2 feet below the original ground sur- 
face and a 2-inch guard pipe was placed 
around the stem. Additional sections of 
stem and guard were added as the height of 
the fill increased. After completion of the 


fill, the guard pipe was capped. Elevation 
readings referred to a permanent bench 
mark were taken on the stem at regular 
time intervals and the fill settlement cal- 
culated. 

A comparison in figure 3 of observed set- 
tlements with those calculated for two 
drainage faces indicates that the fill may 
have acted initially as a drain but that its 
resistance to flow of water from the founda- 
tion increased as it became saturated. 

Consideration of degree of consolidation 
in each layer as affected by proximity to a 
drainage face* would make considerable 
difference in time calculations, but less dif- 
ference than the uncertainty of boundary 
drainage. The section of curve designated 
in figure 3 as “secondary rate” will be dis- 
cussed subsequently. 

Calculations based on samples taken at 
two other locations on the same fill indicate 
ultimate settlements of 0.81 and 3.62 feet 
although the observed settlements were both 
approximately the same as shown in figure 
3. This shows that the subsoil was more 
uniform with respect to support of a 35-foot 
fill than indicated by the samples obtained 
from the three individual borings. 

Elevations taken on temporary stakes 
and the pavement at the top of the fill 





2Simultaneous consolidation of contiguous layers of 
unlike compressible soils, by Hamilton Gray. Trans- 
actions of the American Society of Civil Engineers, 
1945, p. 1327. Discussion, p. 1345. 


showed tne same settlement as the plate b: 

low tke fill, indicating that there was no 
consolidation within the fill. A similar rec- 
ord of no movement within a rolled fill wa 

previously reported in PUBLIC Roaps.* 


Displacements at the Boundary 
Channel Bridge 


In 1931, as part of the Memorial Hig! 
way to Mount Vernon, a bridge was bui! 
over Boundary Channel connecting the rive) 
bank to Columbia Island, newly formed by 
hydraulic fill. The sketch at the top of 
figure 4 shows the deep layer of organi: 
clay under the Boundary Channel Bridge 
and the adjacent fill. The bridge, consist- 
ing of twin cantilevers with a small sus- 
pended span, was supported on piles to ade- 
quate bearing and did not settle. However, 
the bridge buckled due to the lateral pres- 
sure transmitted from the adjacent fill 
placed on the clay. A bench mark was set 
in the fill on June 1, 1934. The time, meas- 
ured from the mean time of placement of 
the fill almost 4 years previous, was plotted 
against the observed fill settlement as shown 
in figure 4. The primary consolidation rela- 
tion for one-dimensional drainage, as given 
in table 4 for two drainage faces, was ad- 
justed in scale to fit the plot of fill settlement 
as closely as possible, and the fitted theoreti- 
cal curve, shown in figure 4, was found by 
successive trials. 

A record of the fill settlement between 
June 24, 1932, and June 1, 1934, was subse- 
quently found. This record, as shown in 
figure 4, agreed with the fitted theoretical 
curve indicating that the settlement was 
due to primary consolidation. This set- 
tlement due to consolidation is additional 
to any that took place due to lateral dis- 
placement at the time of placing the fill. 

The discrepancy between the fitted theo- 
retical curve and the actual fill settlement 
after 10 years is due to the 5-percent load 
increase caused by the addition of 2 feet of 
fill material, which was necessary to main- 
tain a satisfactory riding surface. 

Table 5 shows the consolidation proper- 
ties of samples of clay taken from borings 

8Research on the construction of embankments, by 


Henry Aaron, W. T. Spencer, and H. E. Marshall, 
PuB.tic Roaps, vol. 24, No. 1, July-Aug.-Sept. 1944. 


Table 2.—Properties of alluvial clays 






































Bridge 8, Pentagon I 
Pentagon fill Old . New 
. Boundary network 14th St. 
Channel — 
Layer Layer Layer Bridge, Upper Lower — 
1 2 3 average layer layer layer 
Percentage passing: | 
No. 10 sieve Swern ewes 100 100 100 100 74 99 100 | 
No. 40 sieve............... 99 94 98 99 72 97 87 
i eee 88 70 75 85 59 65 71 } 
NG no vbveeeee'nweees 47 25 45 30 27 22 32 | 
ee 56 120 33 | 51 61 23 | 58 
Plastic limit................. 18 24 | 46 | 43 13 6 | 26 | 
Coefficient of consolidation, ft. 
OE I vivcns.ccariewanes 0.14 | 0.24 | 0.10 0.28 | 0.17 0.46 0.04 | 
Compressibility, sq. ft.perkip.| 0.043 | 0.090 | 0.0088) 0.048 | 0.030 | 0.006 | 0.015 
! | | 
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made at the site of the Boundary Channel 
Bridge. The variations in the coefficients 
of consolidation for the samples indicate 
some sandy strata for which the continuity 
and extent could not be determined. Con- 
sidering the pressure of 2.7 kips per square 
foot, due to the weight of granular fill on 
the 65-foot layer of organic clay, the 7.0-foot 
settlement (4.8+2.2) indicated in figure 4 
would require a compressibility of 0.040 
which compares well with the 0.043 aver- 
age of the laboratory test results shown in 
table 5. Assuming vertical drainage only, 
the settlement record indicates a coefficient 
of consolidation c,. of 0.28 foot squared per 
day. This agrees with the average c,, shown 
in table 5. However, the weighted average 
vertical c,. is calculated as follows: 


z a 


SS 


avg. mX ave.n on 
q 


0.10 foot squared per day. 


This value is so low as to indicate some lat- 
eral drainage which could not be evaluated 
from the data available before the record- 
ing of field settlements. 

The similarity of the curves for pier rota- 
tion and fill settlement in figure 4 suggests 
that the lateral movement of the piers to- 
ward each other is controlled by the lateral 
consolidation of the clay between the pile 
groups. Struts placed between the piers 
below water in August 1945 have had no 
apparent effect on the rotation of the piers. 


Secondary Consolidation 


The foregoing calculations have assumed 
primary consolidation based on soil perme- 
ability and location of drainage boundaries. 
Laboratory time-consolidation records often 
indicate that primary consolidation is fol- 
lowed by a secondary consolidation charac- 
terized by an approximately linear rela- 
tion between thickness change and the loga- 
rithm of time. The time for secondary con- 
solidation is assumed to be independent of 
the location of drainage boundaries and ap- 
pears to be unimportant until the primary 
consolidation has slowed down so that its 
rate is equal to the secondary rate, where- 
upon the secondary rate controls. 

Predicted rate of secondary consolidation, 
based on a projected linear relation between 
time from 1 to 24 hours and thickness 
change of samples in the laboratory, is 
shown between 7 and 9 years in figure 3, 
and between 16 and 20 years in figure 4. 
The faet that the rate of observed move- 
ment is considerably greater than the sec- 
Onvary rate indicates that primary consol- 
idstion is still predominant. 

‘videnece of more important secondary 
corsolidation was found at Bridge 8, a grade 
separation on the Pentagon road network, 
in a silty clay layer, which was peaty in the 
upper portion as indicated by the profile 
in figure 5. To support wing walls at 
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Figure 2.—Plot of consolidation test results: third layer of Pentagon fill. 


elevation 25, piles were driven through 15 
feet of rolled fill and 10 feet of dump fill 
into the clay. Due to the resistance to 
driving built up in the fill, the piles did not 
reach the sand and gravel below the clay. 
When fill was placed around the walls, set- 
tlements were observed as shown in figure 5. 

In analyzing the record, the observed set- 
tlement values were adjusted to eliminate 
the settlement due to the October 1942 fill, 
leaving primarily the settlement due to the 
August 1942 fill. A curve for primary con- 
solidation for simple vertical drainage was 
fitted to the adjusted curve. As shown in 
figure 5, the fit was very good up to 8 
months or 90 percent of the indicated pri- 
mary consolidation. 

The thickness change of the laboratory 
samples of the peaty clay plotted against 


logarithm of time was linear from 1 to 96 
hours and showed a secondary settlement 
per logarithmic cycle of 20 percent of the 
total for each load increment. If this sec- 
ondary consolidation is assumed to start 
at 8 months, it would account for an addi- 
tional settlement at 80 months of 20 percent 
of the indicated primary settlement or 
0.2 0.71=0.14 foot. The observed differ- 
ence between the adjusted observation and 
the fitted primary consolidation at 80 
months is 0.96--0.71 or 0.25 foot. The 
0.14=-0.11) may be due to the 
secondary consolidation from the fill placed 
in January 1942. It should be noted that 
the record of observed settlement is concave 
upward, indicating that the linear relation 
shown up to 4 days in the laboratory is not 
maintained up to 80 months. 


excess (0.25 
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Figure 


Abutment of New Fourteenth 
Street Bridge 


The north abutment of the new Four- 
teenth Street Bridge over the Potomac River 
at Washington was supported on 
driven to good bearing according to pile- 
driving formulas and short-time loading 
tests. Despite the fact that borings showed 
soft organic clay below the piles, the design 
was approved because no trouble had been 
experienced with the old bridge, which is 
situated nearby on a similar foundation. 
Subsequent investigation disclosed that the 
old abutment had settled 11 inches but with- 
out damaging the simply supported truss 
span. The presence of the settlement was 
obscured by the general settlement of the 
adjacent reclaimed marsh and the use of 
the abutment as a bench mark. An equal 
settlement could not be tolerated on the new 
bridge with continuous plate-girder spans. 
When the new abutment had settled 18 
inches at the fill end of the wing walls and 
2 inches at the bridge seat, it was decided to 
underpin the structure with steel piles 
driven to sand and gravel below the soft 
clay. An important factor in making this 
decision was the fact that the bridge seat 
had also moved 3 inches toward the fill. 

The abutment, as shown at the top of 
figure 6, was built above the original ground 


piles 
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TIME-YEARS AFTER 
( ARITHMETIC SCALE ) 


and the rolled fill placed, the middle of the 
filling period being in February 1949. Four 
months later, continuous observations of 
settlement were started at the bridge seat 
and at the opposite end of the wing wall. 
The fill and the wing wall settled together 
due to the compression of both the upper 


(elevation +7 to —- 40) and lower (elevation 
40 to 80) compressible soil layers. 
This settlement is shown by the solid 


portion of the lower curve in figure 6. 
The settlement of the bridge seat was due 
primarily to the consolidation of the lower 
layer, to which the piling was driven; there 
was no fill directly above the area under the 
bridge seat. The solid portion of the upper 
curve in figure 6, obtained by plotting set- 
tlement of the bridge seat against the square 


| JAN.1942 


3.—Settlement of fill on Pentagon network. 


bound due to excavation for underpinnin: 
which started 10 months after constructio? 


Calculations from laboratory tests 


samples taken from borings showed that t 
total settlement due to consolidation of t 


lower layer caused by the load from th 
and abutment would be 8 inches under 
bridge seat and 14 under the wing-wall 

The settlement in the upper 


lated by subtracting 14/8 of the obse: 
bridge seat settlements from the obse 
wall settlements. The calculated s 
ment as related to time is shown as the 
portion of the center curve of figure 6 
theoretical primary curve for one di 
sional consolidation was fitted to the c 
lated curve for the upper layer. The 











root of time, is linear except for the re- tions of the theoretical curve that exten 
Table 3.—Time-consolidation of three-layer system 
l | ; | 
Peidines | Coefficient of | Coefficient of | H Settlement und 
Layer 7 | compressibility consolidation mH ~ 4.3 kips per sq. 
m | co mey (4.3 mH) 
| 2 7 = ——|——— 
Feet Sq. ft./kip Ft. sq./day | Feet 
1 3 0.0434 0.14 0.130 490 0.56 
2 5 .0902 24 45 230 1.94 
3 5 .0088 105 .044 5,410 | .19 
Total... Se Giassndas 625 6,130 2.69 
| 








1.3 kips per square foot is approximately the loz 


high, with a density of 123 pounds per cubic foot. 


ad applied to the three layers by the rolled fill, 
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yond the calculated values are shown by the 


dashed lines on the middle curve of figure 6. 


Table 4.—Effect of boundaries on time-consolidation 



















































When the underpinning was complete, the Degree of consolidation 
movement of the wing wall stopped but the 
21) . = 0.1 0.2 0.3 |} 0.4 0.5 0.6 0.7 0.8 | 0.9 
fill continued to settle. By adding 14/8 of 
the projected bridge seat settlement to the Tie F r evt 
. . . . IME “ACTOR | 
fitted primary consolidation curve for the H? 
upper soil layer, a predicted curve for fill a ; | 
, : Ratio of pressure at drainage face to pressure at | 
settlement was derived and is shown as the impervious face: | 
. : nee 0.049 |0.100 |0.154 |0.217 | 0.29 | 0.38 | 0.50 | 0.66 |0.95 
dashed extension of the lower curve in fig- 2 027 | .073 | .126| .186| .26]| .35 | .46 | .63 | .92 
ure 6. A check observation made 24 months a toe) ‘gar | Gen] amet ae | “al eet eee 
‘ter cons i ‘ od i mre & s: .010 | .086 | .079 | .184| .20|) .29| .41 57 | .86 
after construction and plotted in figure 6 a 48-4 | ties | ‘20| “291 ‘40| ‘se ‘es 
shows excellent agreement between the com- 1.5 | .006 | .024 | .058 | .107| .17| .26] .38) .54| .88 
2 .005 | .019 | .050 |} .095 .16 .24 .36 62 | .81 
puted and the observed fill settlement. 3 .004 | .016 | .041 | .082 | .14| .22| .34 50 | .79 
: 5 Ns 013 | 08 065 12| .20| .82| .48| .77 
3ased on the 8-inch settlement of the 10 a “os | ‘Olt | ye a 118 | ai Bian 
bridge seat calculated from test results on Infinity 002 | .009 | .024 | .048 | .09) .16) .28) .44 | .78 
the lower layer, 25 percent of primary con- Two drainage faces. . . .002 | .008 | .018 | .081 | .05 | .07 10} .14] .21 
solidation occurred in 6 months, indicating eo 
‘ 
a coefficient of consolidation of 0.11 foot TIME Factor T - 
squared per day based on vertical consolida- 
tion. As shown in table 2 the average lab- Ratio of well diameter to effective spacing D: 
: é 6M... 046 | 104] .167| .24| .83| .44 58 78 \1.10 
oratory value is 0.04, showing that the sand 025. 032 | .075 | .124] .180] .25] .33 14 58 | .86 
: : epee .014 | .087 | .064 | .096 | .182 | .178 | .24] .82]| .44 
lenses had appreciable effect in accelerat- 2. .006 | .019 | .085 | .054 | .077 | .105 | .14] .19]| .29 
ing the settlement. AUP ate 3S 2+ Saas 
-5 — = ~ 
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Figure 4.——Fill settlement and pier rotation at Boundary Channel Bridge. 
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Figure 5.—Settlement of north-east wing wall, Bridge 8, Pentagon network. 


Table 5.—Consolidation properties of clay at Boundary Channel Bridge 
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Figure 6.—Settlement at north abutment of new Fourteenth Street Bridge. 
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Second Inter-American Highway Film 


Part 
II, Central America and Panama, a motion 
picture produced by the Bureau of Public 
Roads, is now available for lending to in- 
terested organizations. The 16-millimeter 
sound and color film, with a running time of 
52 minutes, shows the present condition of 
the southerly 1,600 miles of the Inter-Ameri- 
can Highway extending from the Guate- 
mala-Mexico boundary through the Central 
American Republics of Guatemala, El Sal- 
vador, Honduras, Nicaragua, and Costa 
Rica and thence through Panama to Panama 
City. Inter-American Highway Report— 
Part I, Mexico, covering the northern 1,700 
miles of the highway, was announced in 
PuBLIcC Roaps, vol. 26, No. 10, October 1951. 

Inter-American Highway Report—Part II 
is a study in rich, colorful, and vivid con- 
trasts. Portions of the route are in splen- 
did condition. On others no work has been 


Iuter-American Highway Report 
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done and the cars of the motion-picture 
men had to be dragged across muddy quag- 
mires and through deep river fords. There 
are modern, bustling capital cities to com- 
pare with primitive rural villages, ox carts 
to contrast with present-day motor-vehicle 
traffic, handicrafts which hark back to the 
earliest times side by side with twentieth- 
century industrial plants, and an ever- 
changing kaleidoscope of beautiful scenery, 
historic structures, ancient ruins and Indian 
temples, and beautiful cathedrals. 

Animated charts show the bypass around 
the uncompleted section in northern Guate- 
mala as well as the steamship journey on 
the bypass route from Costa Rica to Pana- 
ma. Animated maps are flashed upon the 
screen at the conclusion of the pictures for 
each country. These maps locate the capi- 
tals and give the location and mileage of 
the passable and impassable sections. 


Sections of modern highway, up-to-date 


bridges spanning wide rivers, garages, fill- 
ing stations, haciendas, hotels, and all the 
other attributes of a main route, which will 
some day make touring through Central 
America a must for the motorist, appear. 
The picture summarizes the present condi- 
tion of this great thoroughfare—a unit in 
the greater Pan American Highway which 
will some day join North and South Ameri- 
ca—and gives an accurate appraisal of the 
work that still remains to be done before it 
will be possible for the casual motorist to 
essay the journey over the entire route. 

Inter-American Highway Report — Part 
II, Central America and Panama, may be 
borrowed by any responsible organization, 
without cost except for the nominal trans- 
portation charges, by writing to the Visual 
Education Branch, Bureau of Public Roads, 
Washington 25, TD. C. 
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Traffic Trends on Rural Roads 


BY THE HIGHWAY TRANSPORT RESEARCH BRANCH 
BUREAU OF PUBLIC ROADS 


Total travel on rural roads in 1950 broke all records. exceeding the 1949 
previous high by 9 percent and the 1941 prewar peak by 38 percent. On the 
350,000 miles of main rural roads in the United States, travel in 1950 was over 
174 billion vehicle-miles, of which 76 percent was by passenger cars, 1 percent 
by busses, and 23 percent by freight-carrying vehicles. 

Trucks and combinations hauled 36 percent more ton-mileage of freight 
in 1950 than in 1949 and 106 percent more than in 1941, the increase resulting 
largely from greater use of heavier vehicles. Truck combination travel was 33 
percent higher than in 1949 and 145 percent higher than in 1941. Comparable 
figures for single-unit trucks were 12 and 43 percent. The average carried load 
for all trucks and combinations in 1950 was 10 percent above the average in 
1949 and 55 percent above that in 1941, 

In 1950 almost 7 percent of all trucks and combinations exceeded a State 
legal weight limit, and 19 percent of the combinations were illegally overloaded in 
some particular. In comparison with 1949, the percentage of overweight vehicles 
for 1950 increased in all regions except in the South Atlantic States. 


OTOR-VEHICLE TRAVEL broke all 1948, 26 percent higher than in 1947, al- 
previous records in 1950 for the fifth most 38 percent higher than in 1946, and 
consecutive year. The 1950 traffic on all _ slightly more than 38 percent higher than 
rural roads was almost 9 percent higher’ the 1941 prewar peak. Geographically, the 
than in 1949, 18 percent higher than in _ increases over 1949 ranged from 7 percent 


1000 
THREE 
950 UNITED STATES TOTAL 
900 
850 


800 


=) 
ow 
oO 


~ 
° 
° 





in 1950 


THOMAS B. DIMMICK, 
Head, Current Data Analysis Unit 


in the western States to 8 percent in the 
eastern States and 10 percent in the central 
States. The largest increase over 1949 in 
any of the United States census regions? 
was 15 percent in the East South Central 
region. The smallest increase was 4 percent 
in the Pacific region. Records from about 
900 automatic traffic recorders, operated 
continuously throughout the year at perma- 
nent stations on main and local roads in 
all States, were used generally to establish 
these trends. More extensive traffic sur- 
veys, made by a number of States, yielded 
valuable information concerning the total 
volume of rural traffic within their boun- 
daries. Consideration has been given to all 
such available data in this analysis. Where 
States have prepared and submitted vehicle- 
mile travel estimates of their own, these 
have been employed rather than estimates 
made by applying trend factors. 


1The States comprising each census region are indi- 
cated in table 1. 
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Figure 1.—Travel on all rural roads in 1911, 1943, 1949, and 1950, by months. 
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The variation in aveYage daily travel on 
rural roads by months in the three main 
geographic divisions and in the United 
States as a whole is illustrated in figure 1 
for the years 1950, 1949, 1943, and 1941, the 
latter being the prewar peak year. Travel 
in each month of 1950 in the eastern and 
central regions and in the United States as 
a whole was well above that of the corre- 
sponding month of the earlier years. The 
western region showed a slight decrease in 
January from 1949 to 1950. 

Summer travel constituted a greater por- 
tion of the annual travel in 1950 than in any 
recent year. In the last two prewar years 
(1940 and 1941) the average daily traffic in 
July and August was 23 percent above the 
average daily traffic for the year. During 
the war this seasonal] travel was reduced 
drastically, the average daily traffic in July 
and August being only 13 percent above the 
annual average in 1942 and 1943. Not un- 
til 1949 did vacation and other summer driv- 
ing form as large a proportion of the year’s 
travel as in the prewar years. In 1950 the 
average daily traffic on rural roads in July 
and August was slightly more than 24 per- 
cent above the annual average, a percent- 
age even higher than in 1940 and 1941. 


Source of Information 


The large number of automatic traffic re- 
corders operated on the rural roads of each 
State give a good indication of the trend of 
total traffic on those highways but provide 
no indication of the classification of vehicles 
by type, weight, or other characteristics. 
luring certain prewar years, generally 1936 
or 1937, nearly every State conducted a 
comprehensive survey of traffic in which all 
vehicles counted were classified by type. At 
the same time a large number of trucks and 
truck combinations were stopped and _ in- 
formation recorded concerning their weight, 
dimensions, and other important features. 

In order to determine the wartime trend 
in weights, dimensions, and other charac- 
teristics of commercial vehicles, a_ brief 
check survey was made in the summer of 
1942 at certain typical stations in most 
States. From strictly comparable informa- 
tion gathered in the two surveys, trends 
were calculated which were used to deter- 
mine the changes in traffic and vehicle char- 
acteristics that had taken place since the 
comprehensive survey was made. Since 
1942, check surveys have been made an- 
nually. Most States have participated in 
these each year and all have participated at 
some time.’ Forty-five States conducted 
such surveys in 1950. 

Classification counts made in numerous 
States, in addition to those made at the 
weight stations, added valuable information 


Pusiic Roaps, vol. 26, No. 5, Dee. 1950; vol. 25, No. 
12, Feb. 1950: vol. 25. No. 7, Mar. 1949: vol. 25. No. 
Mar. 1948; vol. 24, No. 10, Oct.-Nov.-Dec. 1946: and 
Amount and characteristics of trucking on rural roads, 
by J. T. Lynch and T. B. Dimmick, PuBLic Roaps, vol 
23, No. 9, July-Aug.-Sept. 1943. 
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Table 1.—Survey period, number of stations operated, number of vehicles counted, 
and number weighed in each State in the special weight surveys, summer of 1950 











Trucks and truck 
ee Total combinations 
Region and State Survey period ; eel vehicles Fa an So ae 
= ; counted 
Counted Weighed 
New England: 
Connecticut | July 24~-Aug. 17 10 33 ,055 6,611 2,135 
Maine | July 26—Aug. 11 10 27,710 5, 453 2,311 
Massachusetts Aug. 7-Aug. 22 10 39,757 7,108 2,448 
New Hampshire Aug. 7—-Aug. 11 5 14,753 2,061 610 
Rhode Island July 17-July 21 5 13,881 2,643 1,202 
Vermont July 31—Aug. 4 5 9,860 775 775 
Subtotal 45 139,016 24,651 9,481 | 
Middle Atlantic: } 
New Jersey Aug. 14-Aug. 29.... 10 83 ,027 16,354 1,590 | 
New York Aug. 1-Sept. 5 20 33 , 536 8,419 1,747 | 
Pennsylvania July 19-Sept. 21 14 56,742 13 ,042 2,680 
Subtotal “ae 44 173,305 37,815 6,017 | 
South Atlantic: | 
Delaware Aug. 10-Aug. 23 9 10,861 8,547 1,443 | 
Florida No survey 
Georgia , Aug. 8-Oct. 24 18 25,107 >, 701 3,485 | 
Maryland ‘ Aug. 14-Sept. 13 10 42,975 9,570 1,236 | 
North Carolina Aug. 8-Aug. 29 12 29 ,462 7,194 4,276 
South Carolina.......... Sept. 11-Sept. 22 10 19,181 5,368 2,031 | 
Virginia boi depart Aug. 2—Aug. 15.. 10 25,030 6,003 3,926 | 
West Virginia Aug. 8-Aug. 24 ) 14,381 3,762 1,418 
Subtotal 78 196,997 47,145 | 17,815 
] 
Eastern regions, subtotal ‘ 167 509,318 109,611 33,313 | 
East North Central: 
Illinois No survey 
Indiana Aug. 2~Aug. 29 20 51,375 12,849 5,295 
Michigan June 13-June 27 4 22.620 4,665 1,682 
Ohio... July 18-Aug. 3 10 28,841 5,599 1,357 
Wisconsin Aug. 1-Sept. 29 10 24,502 4,879 1,080 
Subtotal 19 127,338 | 27,992 9,414 | 
East South Central: 
Alabama July 18—Aug. 25 10 13,318 3,290 2,495 
Kentucky Aug. 2-Sept. 14 6 9,532 2,741 1,222 
Mississippi July 10-July 28 15 25,197 6,635 3.61 
Tennessee Aug. 1 Sept. 7 10 13,749 3,845 1,472 
Subtotal 11 61.796 16.511 8 806 
West North Central: 
lowa July 24-Aug. 23 10 13,937 2,679 2,6 
Kansas July 17-Aug. 12 10 11,089 2 263 993 
Minnesota July 10-Aug. 25 19 23,238 3,860 1, 90+ 
Missouri July 31-Aug. 28 16 139,548 27,732 9 ,82 
Nebraska July 20—-Aug. 29 20 24,011 5,250 5,1 
North Dakota July 20-Aug. 30 14 22.689 5,233 2.2) 
South Dakota June 23-Sept. 20 11 9,985 1,350 1,1 
Subtotal 100 244,497 18 .367 23.91 
West South Central: 
\rkansas Sept. 11-Sept. 29 10 18,638 6,333 1,52 
Louisiana July 31—Aug. 4 10 11,769 3,460 92 
Oklahoma July 17-Aug. 14 10 15,512 3,443 3,22 
Texas June 1—Aug. 31 20 98,441 21,032 5,3 
Subtotal 50 144,360 34,268 11,04 
Central regions, subtotal 240 577,991 127,138 53 
Mountain: 
\rizona July 10-July 21 10 9,923 2,043 s 
Colorado Aug. 3-Aug. 22 ‘ 26,180 4,266 9 
Idaho No survey 
Montana July 31-Sept. 1 9 9,477 1,921 1,1 
Nevada Aug. 1-Aug. 18 10 7,613 1,084 gss 
New Mexi ; July 31—Aug. 14 10 14,371 3,25 ] 
Utak July 7-Aug. 4 10 18,954 3,595 l 
Wyoming July 31—Aug. 18 10 12,625 2.386 8 
Subtotal 72 99,143 18,546 
Pacific: 
California May 31-—July 7 20 180,740 14,855 | 
Oregon Aug. 8-Sept. 1 8 16.456 3,251 2 
Washington June 5—Oct. 10 20 97,088 '7 37s 12 
Subtotal 18 194,284 35,479 | 20 
Western regions, subtotal. 120 293,427 54,025 | 27 
United States total 527 1,380,736 290,774 | 114 
Passenger cars not counted; figure given is an estimate based on data from other reports. 
concerning vehicle-type proportions. In a J950 Summer Loadometer Survey 
few States greatly expanded loadometer sur- 
veys have furnished more reliable data con- The stations used in these check su: veys 
cerning vehicle types and weights than can were selected initially to give a replete ta- 
be obtained from the trend data alone, and’ tive cross section of traffic on main ral 
these have been used in the analysis when roads. They were operated for one or ‘nor 
available. 8-hour periods on a weekday, generally ‘rom 
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either 6 a. m. to 2 
10 p: m. 


p. m., or from 2 p. m. to 
All traffic passing through the sta- 
tions during the period was counted and 
classified into the following categories: Lo- 
cal (out-of-State) 
passenger cars; panel and pick-up trucks; * 
ther two-axle, four-tire trucks; two-axle, 
<ix-tire trucks; trucks; truck- 
tractor and semitrailer combinations; truck 
trailer truck-tractor 
trailer combinations; and 

es. The combination-type vehicles were 
furth 


passenger cars; foreign 


three-axle 

and combinations or 

mitrailer and 

er subdivided according to the number 
axles of each.* 

Most of the weight stations were operated 
luring July, August, and September. The 
survey period, number of stations operated, 
number of vehicles counted, and number 
weighed are shown for each State in table 
1. More than 1.38 million vehicles were 
counted at all stations during the period of 
the survey. Slightly more than one-fifth of 
were freight-carrying vehicles, of 
which almost 40 percent were weighed. 

Wherever traffic volume permitted, every 
truck and truck combination was stopped 
and weighed. Where this procedure was 
impracticable all of the less common types 
were weighed and the common vehicle types 
were weighed in sufficient numbers to estab- 
lish their characteristics from the sample. 
The type of vehicle, whether loaded or 
empty, the number of axles, and the weight 
of each axle The axle- 
spacing and total wheelbase length of the 
heavier vehicles® were measured, and the 
commodity carried and the type of opera- 
tion—private recorded. 
Passenger cars and busses were counted but 
not stopped for weighing. 


these 


were recorded. 


or for-hire—were 


Prewar Traffic Trend Increased 


Figure 2 shows in chart form the vehicle- 
mileage of travel on all rural roads, by 
types, for each year from 1936 to 1950, in- 








Single-unit trucks with a carrying capacity of less 
than 1% tons, 

In this article, the term “truck” is used to indicate 
a single-unit vehicle; ‘‘truck combination” to indi- 
truck-tractor semitrailer (with or without full 
trailer) and truck with full trailer; and ‘“‘trucks and 
truck combinations” or ‘‘trucks and combinations” to 
indicate all of these vehicles together. 

Trucks and truck combinations weighing 13 tons or 


cate 
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Figure 2.—Travel on all rural roads, 1936-50, by classes ef vehicles. 
clusive.” It is apparent that the effect of the 1937, cuts below the top of the bar for 1941, 


drastic restrictions of travel during the war 
period, 1942-45, caused but a temporary dip 
in traffic growth and that the 1950 vehicle- 
mileage was as high would have been 
estimated by any rational projection of the 
prewar trend. A straight line from the top 
of the bar for 1936 to the top of the bar for 
1950 passes through the top of the bar for 


as 


‘In a similar figure in Traffic trends on rural roads 


and falls well above the tops of the bars for 
all other years. 

Travel by trucks and truck combinations 
increased in a manner very similar to that 
observed for all vehicles. For truck com- 
binations alone, the 1936-50 line lies above 
the tops of all bars from 1937 to 1949, in- 
clusive, thus showing an accelerating up- 
ward trend in the travel by these heavier 





in 1949, PUBLIC Roavs, vol. 26, No. 5, Dec. 1950, the vehicles. This is emphasized by other trend 

more, or having an axle weighing 18,000 pounds or bar for 1938 was shorter than it should have been. The - ° . ‘ 

mo current figure is correctly plotted data, given in other portions of this report. 
Table 2.—Ratio of 1950 traffic on main rural roads to corresponding traffic in 1949 ' 

y 


Vehicle type 





Eastern regions 


Central regions 


1 : . East East West 
New | Middle | South : : y 
Skat Li . antin | Average | North South North 
England) Atlantic | Atlantic Central | Central | Central 
Passenger cars: 
Local... 1.07 1.03 | ee 1.07 1.02 1.11 1.07 
Foreign....... 1.04 | 1.06 ‘49 1.08 1.19 1.16 1.10 
All passenger cars. 1.06 | 1.04 1.11 1.07 1.07 1.12 1.07 
Trucks and combinations: | 
Single-unit trucks..... 1.16 1.09 | 1.10 1.11 1.08 1.16 1.09 
Truck combinations. . eae 1.32 1.23 1.34 1.31 1.39 1.34 1.14 
Ajl trucks and combinations...... | 1.19 1.14 | 1.16 1.16 ee 1.20 1.10 
| | 
Busses...... tes ee .78 97 91 1.17 1.02 1.04 
AUD MMOS aioe. 00-6 ars ckcs re sles hor Se 1.08 | 1.06 £232 1.09 1.09 1.14 1.08 


Western regions 
= Se a —| United’ 
West | | States 
South Aver- Moun- | ‘Pacific Aver- | average 
Central age tain | age 
| 
_— © - +b 
| | | 
1.13 1.07 1.18 1.03 | 1.04 | 1.06 
1.13 1.16 1.08 1.02 LOG) t.a2 
1.13 1.09 1.13 1.03 | 1.04 | 1.07 
| | | 
1.12 1.12 1.10 | 1.13 1.8 1.12 
1.22 1.32 1.28 | 1.86 1.35 1.33 
1.14 1.18 1.13 | 1.19 2.39 1.18 
.99 1.06 1.00 | 1.01 | 1.01 | 99 
1.13 Pat 1.13 1.06 1.07 | 1.09 








The ratios for ‘‘all vehicles’ 
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are based on year-around automatic recorder data 


while those for the 


individual vehicle types are based principally on summer counts. 
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Table 3.—Percentage distribution of travel, by vehicle type and by type of operation, on main rural roads in the summer of 1950 
| Eastern regions Central regions Western regions U. S. percentage dis- j 
enasieiadivendaies je E TS ia ntbie ance es Lae. Sis al tribution of trucks | 
' y . 1 - i - ' 
| United | and truck combina 
al | 7 Siaton tions by type of opera- | 
Vehicle type —— Middle} South | East East West West aaa tion 
Eng- P At- rv te Aver- | North | South | North | South | Aver- | Moun- Pacific Aver- - gt Seer 
2 tenet ota age Cen- Cen- Cen- Cen- age tain . age Be | 
land lantic lantic ’ | | " 
tral tral tral tral i ps For- 
Total Private hi } 
ire 
Passenger cars: 
Local delta 55.41 61.97 56.66 58.66 54.73 43 .88 59.04 58.74 55.17 43.58 70.97 60.66 57.26 
Foreign. ema 24.39 16.17 18.83 18.51 22.64 22.76 15.64 14.99 19.19 | 32.75 10.33 18.77 18.89 
All passenger cars 79.80 | 78.14 | 75.49 | 77.17 | 77.387 | 66.64 | 74.68 | 73.73 | 74.36 | 76.33 | 81.30 | 79.4% 76.15 | 
Single-unit trucks: 
Pane! and pick-up 4.68 4.91 7.52 | 6.05 5.19 | 11.93 8.10 | 10.56 8.12 9.73 4.54 6.49 7.16 31.35 2.38 2:9% | 
Other 2-axle, 4-tire... 1.36 .88 51 .78 .49 51 Bg 33 .51 66 79 74 .64 2.79 3.70 37 
Other 2-axle, 6-tire 8.04 7.82 7.46 7.69 6.48 12.22 9.21 7.19 8.08 6.22 4.53 5.17 7.45 32.63 36.72 21.68 | 
8-axle . oe 32 .40 .36 | .40 38 .28 17 3 45 72 62 38 1.68 1.54 2.02 | 
All single-unit trucks 14.40 | 13.93 | 15.89 | 14.88 | 12.56 | 25.04 | 18.36 | 18.25 | 17.02 | 17.06 | 10.58 | 13.02 | 15.63 68.45 84.34 | 25.98 | 
Truck-tractor and semitrailer cor | 
binations: | | 
3-axle.... 4.27 | 5.78 5.01 5.22 5.17 5.53 138 | 4.40 4.57 1.87 .98 1.31 4.2% 18.50 10.16 40.79 | 
A4-azle... , ont 1.33 | 2.34 1.64 | 3.24 1.09 2.40 2.41 2.54 1.54 1.36 1.43 2.05 8.99 4.01 22.31 
5-axle or more : .O1 -O1 .O1 .16 02 34 .06 16 1.21 2.64 2.10 44 1.94 .61 5.49 
All truck-tractor and semi- 
trailer combinations | 4.54 7.32 7.36 6.87 8.57 6.64 5.87 6.87 7.27 4.62 4.98 4.84 6.72 29.43 14.78 68.59 
| 
Truck and trailer combinations: 
4-axle or less 03 .02 .02 .02 16 .25 17 .16 27 48 40 16 | .68 .48 1.2) 
5-axle... .O1 1) | .O1 46 .O1 01 18 .33 .68 55 19 .82 | .19 2.49 
6-axle or more (1) (1) 09 04 26 99 72 .14 62 | 21 1.73 
All truck and trailer com- } 
binations.... 03 03 | .02 .03 71 26 18 38 .86 2.15 1.67 49 | 2.12 .88 5.43 
| | | 
All combinations... . 4.57 7.15 | 7.88 | 6.90 | 9.28] 6.64 6.13 7.05 7.65 5.48 7.18 | 6.51 7.21 | 81.55 15.66 | 74.02 | 
All trucks and truck combinations 18.97 | 21.08 | 28.27 | 21.78 | 21.84 | 31.68 | 24.49 | 25.30 | 24.67 | 22.54 | 17.71 | 19.53 | 22.84 | 100.00 | 100.00 |100.00 
Wy bones Canales 1.23 | 7 | 1.24 1.05} .79 1.68 .83 97 97 1.18 99 1.04 £61 i... 1. 
| | | } 
P | | | 
All vehicles. . 1100.00 |100.00 |100.00 |100.00 {100.00 (100.00 {100.00 |100.00 (100.00 100.00 (100.00 100.00 100.00 |.. 
| 











1 Less than 0.006 percent. 


Travel Increases 


The ratio of traffic volumes on main rural 
roads in 1950 to the corresponding volumes 
in 1949 is shown in table 2. Highways clas- 
sified under the term “main” include about 
350,000 miles and, in general, are those of 
the entire State systems. In such States 
as North Carolina, Pennsylvania, and Vir- 
ginia, where all or a large part of the rural- 
road mileage is under State control, only 
the mileage in the State primary system 


travel on these main highways by most 
types of vehicles and in all sections of the 
country is evident in the table. 

Travel by both local and foreign (out-of- 
State) passenger cars, single-unit trucks, 
and truck combinations increased in all re- 
gions. Travel by busses, however, decreased 
or remained about the same in four regions, 
declining slightly for the United States as a 
whole. In general, travel by out-of-State 
passenger cars increased more than that by 
local passenger cars, reflecting a higher rate 


sistent with the increased percentage for the 
summer peak, already noted. 

The increase in travel by all types of 
freight-carrying vehicles amounted to 18 
percent, compared to 7 percent for passen- 
ger cars. Truck registrations increased only 
7 percent, and greater use of the registered 
vehicles is therefore indicated. Perhaps the 
most significant fact shown by table 2 is 
that travel by truck combinations increased 
much faster than travel by single-unit 
trucks, the increase by these heavier vehi- 































































































is included. The consistent increase in of increase for tourist travel, which is con- cles amounting to 33 percent. 
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SINGLE-UNIT TRUCKS 


Figure 3.—Average weights of loaded and of empty trucks and truck combinations 
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TRUCK COMBINATIONS 


TRUCKS AND TRUCK COMBINATIONS 


in the summers of 1942-50 and a prewar yecr- 
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Table 4.—Average weights (in pounds) of loaded and empty trucks and truck combinations, by vehicle types, in the summer of 1950 















































Eastern regions Central regions Western regions | U.S. average 
ee DES See = - SS by type of 
United | F 
! » 

Vehicle type | ‘ E ; States | operation 

. New Middle | South | East East West W ens Moun- ~— ws 
Waoland| Atlantic! Atlantic! Average! North South North South Average | “tain Pacific | Average | - | 
a | it Central | Central | Central | Central . | Private | For-hire 
| ! 
AVERAGE WEIGHTS OF LOADED VEHICLES 

Single-unit trucks: | 
Panel and pick-up 4,950 5,356 4,805 5,038 4,822 5,373 5,105 7,129 >, 73D 154 4,351 | 4,695 5,370 5,367 | 5,467 
Other 2-axle, 4-tire 6,419 8,072 6,436 7,003 6,737 7,295 7,883 6,720 7,177 7,144 5,871 | 6,148 6,868 6,701 10,419 
Other 2-axle, 6-tire 14,577 15,581 13,007 14,288 13,167 14,575 14,025 13,40 13,712 14,184 12,815 13,351 13,853 13,319 16,375 
Se eee = 29,566 | 31,246 | 28,193 29,426 | 27,291 26,736 26,770 | 27, 27,073 32,279 26,552 | 27,748 | 27,939 | 26,974 29,790 

Average. . 11,607 12,540 10,536 11,490 10,505 11,979 10,841 10,131 10,739 10,534 10,219 10,342 | 10,902 10,118 | 16,574 
| | | } 

Truck combinations: | 
Truck-tractor and semitrailer| 38,666 | 41,73 38,175 | 39,687 | 38,888 | 35,06 10,49 38,31 38,612 16,859 | 51,078 49,721 | 40,557 | 39,225 | 41,281 
Truck and trailer 4 l 57 , 897 (1) 43,308 | 64,466 25,365 34,497 1,572 | 63,154 | 56,069 | 57,259 | 56,111 | 42,692 | 62,694 

Average... : ng 38 ,487 41,802 | 38,169 | 39,699 10,374 35,068 39,935 38 , 231 ), 257 49,013 52,393 51,423 | 41,511 | 39,481 | 42,569 
| 

Average, all trucks and com- | 
WNIENL « a oe.) o vcr es 19,539 | 24,615 | 22,233 | 22,851 25,323 19,217 19,895 | 20,( 22,009 24,013 | 29,358 | 27,526 | 23,188 | 16,155 | 36,938 

ae eae Al eae Ms a Big, Teaser! atin: | 
AVERAGE WEIGHTS OF EMPTY VEHICLES 
= ‘ieee naaaes, inert = a 

Single-unit trucks: | 
Panel and pick-up...... 1,166 4,329 3,783 3,984 3,802 4,050 1,080 1,863 4,236 4,063 3,746 3,956 4,122 4,121 4,185 
Other 2-axle, 4-tire... ‘ 5,095 4,951 5,081 5,012 4,952 5,637 5, 743 126 5,364 5,108 4,603 4,879 | 5,128 5,078 | 7,232 
Other 2-axle, 6-tire... 8,506 8,944 7,294 | 8,170 7,740 , 749 7,970 7,952 7,848 8,111 7,911 8,023 | 7,979 7,856 8,455 
3-axle ; ‘ 15,371 | 16,903 | 18,526 | 15,063 | 18,731 9,483 | 15,469 | 1¢ 7 13,802 | 15,377 | 13,896 | 14,521 | 14,406 | 14,152 | 14,871} 

Average 6,655 | 6,976 | 5,324 6,100 5,880 5,586 5, 928 6, O4¢ 9,861 9,477 5, 757 5,583 | 5,904 5,640 | 8,593 
| | 

Truck combinations: | | 
Truck-tractor andsemitrailer 20,391 | 20,348 | 18,843 | 19,656 | 18,587 | 17,339 | 20,586 | 18,971 | 18,877 | 23,833 | 23,530 | 23,683 | 19,555 | 19,265 | 19,731 
Truck and trailer... . ( 24,144 (1) 20,050 | 25,611 13,232 | 20,997 | 23,390 | 29,074 | 27,513 | 27,906 | 25,601 | 21,199 | 27,176 

pe ee 20,392 | 20,369 | 18,829 | 19.658 19,447 | 17,389 | 20,215 | 19,035 | 19,190 | 24,960 | 25,338 | 25,181 | 20,043 | 19,364 | 20,483 

Average, all trucks and com- | 
binations..... sna ieas 9,067 | 10,422 8,142 9,135 | 10,147 7,190 8,505 8,650 8,719 | 8,271 | 11,1838 9,499 | 8,953 | 7,135 | 16,386 

1 Data omitted because of insufficient sample. 

Use of Truck Combinations homogeneous groupings and more positive gions. It was between 20 and 26 percent in 


The percentage of travel by vehicle types 
on main rural roads in 1950 is given in table 
3. In this table all single-unit trucks are 
divided into classification types based on the 
axle and tire arrangements, while the truck 
combinations are classified according to the 
total number of axles of the combination. 
The classification of vehicles into these types 
has been used only in the last four annual 
surveys. It has several advantages over 
the old “light, medium, and heavy” group- 
ing, particularly in that it provides more 


identification of the types. It is regrettable 
that no direct comparison can be made by 
vehicle types between the old and the new 
classifications, or between data collected in 
1946 and earlier years with such data col- 
lected in 1947 and thereafter, but the con- 
venience and advantages of the new system 
outweigh the disadvantages caused by the 
change. 

The data in table 3 indicate that in 1950 
truck and truck combination travel was 
more than 20 percent of the total travel in 
all but the New England and Pacific re- 


all of the remaining regions except the East 
South Central region, where it was well 
over 30 percent. 

A comparison with the same table in the 
1949 report shows that the proportion of 
trucks was higher in 1950 than in 1949 in 
every region except the Mountain region, 
where it remained about the same. 

The table indicates that the usage of cer- 
tain types of freight-carrying vehicles va- 
ries in different sections. For instance, the 
truck and trailer combinations with six or 
more axles and the truck-tractor and semi- 











——t- 


40 A 
be] 
ry 
x0 cis 
e LOADED VEHICLES | i 1 | 
rl EMPTY VEHICLES ele 
Al , EAE a | 
20 pu i ee | eee 
H oie 


VEHICLE MILES~- BILLIONS 





or~rwmaoaoo-_ ana m» ~— © OR @D 
nomanertetertrttstTseTtF 
HAD ADAAAAHAHA DAD DH 


SINGLE UNIT TRUCKS 





Figure 4.—Travel on main 
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Table 5.—Comparison of ey pag of ry ty main rural roads in 1936, ages for the light panel and pick-up truck 
4 46, 49, anc : . i ees : : shi 
@ and for the heavy combination-type vehicles. 
Over 42 percent of the privately operated 
Passenger cars and All trucks and Single-unit Truck ex . cs Ww *® 
nel tal Sesidie aidailnen. —— “eo ama trucks were of the panel and pick-up type, 
Sse s “KS Ind OnS ° oe . < . 
—— while less than 2 percent of the for-hi 
WT ‘ ; vehicles were of this type. On the oth 
ea ercent- *ercent- ‘ : ‘ : 
Yea pone age of all age of all hand, less than 16 percent of the private! 
miles Percent- Percent- trucks . trucks rate 1 Vv 2] i ‘] 2S Ter ‘ul *k > I nati 
age of all Vehicle age of all Vehicle- and Vehicle and Vehicle- operate enicles were truck combinations 
vehicles | Miles vehicles | Miles —_ miles truck miles while 74 percent of the for-hire vehicle 
com com- . . 
bina bina- were combinations. 
tions tions 
fverage Weights ‘rease 
Villions Villions Villions Villions Villions 5 ght: Ine rease 
1936 88,412 | 82.6 73.005 | 17.4 15,407 | 82.1 12,650 | 17.9 2,757 i : : 
1941 122,50: 80.3 18 320 19.7 24,18 78.8 19,057 21.2 128 Phe average weights of loaded and empt 
1941:1936 rati 1.39 97 1 , 1.13 1.57 96 1.31 1.18 f . > an ae . ° ° 
1946 124:149 | 80.4 9803 | 19:6 | 24.346 | 73:3 | 17.838 | 26.7 6508 trucks and truck combinations, separate] 
1946:1941 ratio 1.01 1.00 1.02 99 | 1.01 93 94, 1.26 1.27 and combine are gs 7 ryaphically in 
1946:1986 ratio tee o sas st9| 12.58 ol ee Ag+ ge an | ) d, are shown graphically in 
1949 159,379 78.8 125,602 21.2 | 33,777 71.9 | 24,295 | 28.1 ), 482 Ngure 3 for each year from 1942 to 195 
1950 174,349 ry i 134,528 22.8 39,821 68.4 27.256 31.6 2 D a ee 1 : 
1950:1949 ratic 1.09 98 1.07 1.08 | 1.18 .95 | 1.12 1.12 } inclusive, and lor a prewar year, generall) 
1950:1941 ratic 1.42 96 1.37 1 .1¢ 1.65 37 1.43 1.49 P45 1936 , 9387 The 7e] . P sinole- t 
ommaceane patie 7 oe : 197 . 5a or > ay oe 6 01 1937. rhe weights of single-un 
ees : es ; _ eee eieey ee I vies, hen race trucks, both loaded and empty, increased 
TRUCKS AND TRUCK COMBINATIONS IN PRIVATE OPERATION each year from the 1936-37 period through 
eens Wee ee aa a = ing = REF = 1945, then decreased somewhat or leveled 
1936 78.8 | 12,140| 86.7 | 10,963 |} 42.7 1177 off to an average amount slightly less than 
1949 77.2 | 26,077 | 91.6 | 22,262 40.2 3,815 fe 
1950 72.8 | 28,974 | 89.7 | 24,438 | 36.1 1/536 11,000 pounds for loaded vehicles and 
1950: 1949 rat O81 70 .98 | 1.10 90) 1.19 ss : ie 5 i 
caaerteae Game. “on | aes “on | ae ‘oe Ae slightly less than 6,000 pounds for empty 
ee eae we * vehicles. At the same time weights of truck 
TRUCKS AND TRUCK COMBINATIONS IN FoR-HIRE OPERATION ? combinations, both loaded and empty, have 
———_—__—____—_——_ ———__—_— - — = sa eens increased each year during the period 
1936 21.2 | 3,267 | 18.3 1,687 | 57.3 1,580 show : Seinen tin eaeenmen Seal , 
_ 2s oo. | Sa Poe | os He shown. The increase in average weight of 
1950 27.2 | 10,847 | 10.3 2,818 | 63.9 8,029 loaded combinations from the 1936-37 
1950:1949 ratio 1.19 1.41 1.23 1.39 1.07 1.42 . ar —_ 
1950:1936 ratio 1.28 | 3.32 oe | E287 i:12 5.08 period to 1950 was over 55 percent, com- 
pared to 11 percent for single-unit trucks. 
1 Percentages of total 1950 travel by passenger cars and by busses are reported separately in table 3. The increase for all loaded trucks and 
* The percentages below are percentages of the total number of type of vehicle indicated in the uppermost . St ver : . : 
column head. For example, 86.7 percent of all single-unit trucks in 1936 were in private use. truck combinations combined was 80 percent, 
trailer combinations with five or more axles 12 


are used far more frequently in the Pacific 
region than in any other area. Combina- 


ions involvi ai re used m 28S 
tions involving trailers are used much less cine etiebeieee 




























































in the East South Central region and in the 

three eastern regions than in other sections. 10 TRUCKS AND TRUCK COMBINATIONS, COMBINED 

The use of combination-type vehicles has 

increased steadily in all regions in the last ea es — = | 

5 years, the Nation-wide percentages of Pa] Bed pd 

total travel being 7.21 in 1950, 5.95 in 1949, — | 1} if 

5.84 in 1948, 5.73 in 1947, and 5.26 in 1946. 2 8 — Pa Pe 
‘i a | } 

Private and For-Hire Traffic 2 BO on | SE 1 t 

S ees ee | eee eed bed] 

In the survey conducted in 1950 informa- on 1 It eee 
tion was gathered in most of the partici- = 6 +— ' Hey | 1 Fees = 
pating States concerning the use classifi- . | i} set f _ 
‘ation under which each vehicle was being ° } pes Y 
operated. The data were reported sepa- = IAG Y 
rately for private and for-hire vehicles of « IAIAIA 
each type, making possible the calculation > 4-H HY Hoeiem AIG Y ; 
of vehicle-mileages, ton-mileages, and other Z AZ Bm 
items concerning traffic on the main rural Y) Y 
roads by the various types of trucks and G % 
truck combinations operated privately and Y : 
operated for-hire. 2 : 











In the last two columns of table 3 are 
shown the percentage distributions of pri- 
vate and for-hire trucks and combinations, 
by vehicle type. In general the lighter 
types of vehicles predominate in the private 
classification and, conversely, the heavier 
vehicles constitute a much higher propor- 


ae of the for-hire vehicles. This dif- Figure 5.—Average load carried by trucks and truck combinations on 
ference is especially marked in the percent- seule caval canla, 1096.3000. 
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It will be noted that the average weight of 
the loaded single-unit trucks was somewhat 
less than twice the average weight of the 
empty vehicles of this type, while the aver- 
age weight of the loaded combinations was 
just about twice the average weight of the 
empty combinations. In the case of the 
vehicles of both types combined, the loaded 
vehicles included a higher proportion of 
combinations than the empty vehicles, since 
combinations are more often loaded, and the 
average weight of the loaded trucks and 
combinatiens was therefore considerably 
more than twice the average weight of the 
empty vehicles of both types. 

The average weights of the various types 
of loaded and empty trucks and truck com- 
binations in the summer of 1950 are shown 
in table 4 for the different regions. This 
table brings out clearly the important dif- 
ferences that exist in the weight characteris- 
tics of the vehicles in the different groups. 
It will be noted, for example, that for the 
United States as a whole, the loaded three- 
axle, single-unit trucks weighed about twice 
as much as the two-axle, six-tire trucks. 
The latter, in turn, weighed about twice as 
much as the two-axle, four-tire trucks. 
Similar differences existed throughout the 
various classifications. On the other hand, 
the regional differences in average weight 
for each of the vehicle types that are com- 
mon throughout the country are surpris- 
ingly small. The rather low weights of 
truck and trailer combinations in the West 
North Central and West South Central re- 
gions indicate a predominance of small, 
home-made trailers of low capacity. 

The average weights of loaded and empty 
trucks and truck combinations operated pri- 
vately and for-hire in the summer of 1950 
are shown in the last two columns of table 
4. The for-hire vehicles, when compared by 
types, are generally heavier than those 
operated privately, and the average weight 
of all types of for-hire vehicles, either 
loaded or empty, is more than twice the 
average of the privately operated vehicles. 
It was shown in table 3 that most of the pri- 
vate vehicles consisted of small single-unit 
trucks while most of the for-hire vehicles 
consisted of the heavy truck combinations. 
This decided difference in the distributions 
of sizes of vehicles in the two operation 
classes accounts for the great difference be- 
tween their average weights. 


Truck Travel Increases 


Figure 4 shows the estimated vehicle- 
mileage of travel by loaded and empty 
single-unit trucks and truck combinations, 
separately and combined, on main rural 
roads, for each year from 1936 to 1950, in- 
clusive. This chart demonstrates graphi- 
cally the steady growth of truck traffic 
during the prewar years 1936-41, the tem- 
porary effect of wartime restrictions in the 
period 1942-45, and the remarkable in- 
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Figure 6.—Ton-miles carried by trucks and truck combinations on main 


rural roads, 


creases in truck transportation that have 
occurred since the end of hostilities in 1945, 

Table 5 gives comparisons of the esti- 
mated vehicle-mileage of travel by vehicles 
of different types on all main rural roads 
in 1936, the earliest year for which compre- 
hensive travel and weight data are avail- 
able; in 1941, the peak prewar year, 5 years 
after the beginning of the surveys; in 1946, 
10 years after the beginning of the surveys; 
and in 1949 and 1950. The ratios of 1950 
travel to that of the preceding years indi- 
cate that increases for trucks and truck 
combinations generally were greater than 
for passenger cars and busses, and that in- 
creases for truck combinations were greater 
than for single-unit trucks. In the 14 years 
from 1936 to 1950, passenger-car and bus 
travel combined increased 84 percent, travel 
by all trucks and combinations more than 
doubled, increasing 158 percent, and travel 


1936-1950. 


by truck combinations (considered sepa- 
rately) more than quadrupled, increasing 
356 percent. 

The lower portion of table 5 gives com- 
parisons of the estimated vehicle-mileage of 
travel in 1936, 1949, and 1950 by privately 
operated trucks and truck combinations, and 
by those operated for-hire. Travel by for- 
hire vehicles increased somewhat more than 
travel by private vehicles, the 1950:1936 
ratio being 3.32 in the case of for-hire vehi- 
cles and 2.36 in the case of private vehicles. 
Most of the increase in for-hire vehicle 
travel was by truck combinations, there be- 
ing only a 67-percent increase in the for- 
hire vehicle-mileage by single-unit trucks 
compared to a 408-percent increase by com- 
binations. In the case of the private vehi- 
cles, on the other hand, there were substan- 
tial increases in the vehicle-mileage by both 
types, the increase in the combinations, how- 
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Table 6.—Comparison of the estimated percentage of trucks and truck combinations 


ever, being much less than in the case of 
loaded, average carried load, and ton-miles carried on main rural roads in 1936, 





























the for-hire vehicles. 
1941, 1946. 1949, and 1950. 
All trucks and truck Volume of Highway Freight 
: F Single-unit trucks Truck combinations " 
combinations 
oe A = ee ee ee ee eS ool Figure 5 vive : ‘ 
“— iveser| To oa gure 5 gives a comparison of the aver 
Per- | weight Ton- Per- | weight | Ton- Per- | weight | Ton- age load carried by single-unit trucks and 
centage of miles centage of miles centage of miles k ec bi * 
loaded carried carried loaded carried carried loaded | carried carried truc com inations, separately and com- 
_ ; load load load bined, in the 15 years that the planning sur- 
iis sa Tons, Millions idee Tons Millions wee Tons ine veys have been operating. The general 

1941 ..ct 66.7 3.64 | 58,737 | 65.4 2.29 | 28/487 | 71.6 8.23 | 30/250 trend of load weights was upward through- 
1941:1936 ratio. : 1.06 1.26 2.10 1.08 1.23 | 2.00 -99 1.19 2:20 . ar ; : ; 

aye 61.7 4.84 | 60.892 | 46.4 2.31 | 19,101) 66.2 9.70 | 41.791 out the period. The slight decline in the 
1946:1941 ratio........ 78 1.33 1.04 72 1.01 67 .92 3.35 1.38 weights of loads rie single-uni 
1946:1936 ratio. ... | 82 1.67 2.17 76 1.24 1.34 92 wer ( 6 gh . ae carried by single-unit 

1949 SPREE 51.6 5.11 | 89.100 | 46.1 2.29 | 25,639 | 65.7 10.19 “461 trucks since 1945 has been more than offset 

Dsicavsiscast Gas 5.64 | 121,091 | 47.2 2.31 | 29,645 | 68.5 ).62 917 46 . ae : : 

1950:1949 ratio......."| 10% 1.10 1.36 1.02 1.01 1116 | 1.04 7 04} 1 ht by the increased use of combinations and the 

1950:1941 ratio..... . 81 1.55 2.06 72 1.01 | 1.04 96 1.29 3.02 increase Te] “I ie TV e 

sen Aa blll “os 19h 432 o- 12h ry “on oar) Bae increased weights of loads carried by vehi 
| =< cles of this type. 

TRUCKS AND TRUCK COMBINATIONS IN PRIVATE OPERATION Figure 6 shows, for each year from 1936 

a sinning ‘ oe aiistinsigdnepieninieiahitiinasininiog — through 1950, the ton-mileage of freight 

| g£ 

ee ..| 60.8 2.20 | 16,094 | 59.8 1.71 | 11,180 | 65.5 6.37 | 4,914 carried by trucks and truck combinations on 

PRs cctxecevenel We 3.48 | 43,231 | 45.3 2.10 | 21,193 | 61.2 13 | 22,038 : 

1950.. ves 49.1 | 3.69 52,509 46.2 2.07 23,370 | 64.5 9.96 29,139 main rural roads. The chart demonstrates 
1950:1949 ratio..... 1.03 | 1.06 1.21. | 1.02 99 1.10 1.05 1.06 1.32 los , ; jane , S 
1950:1936 ratio...... 81] 1.68 3.26 | 77 | 4.21 2'09 "08 156 “oe clearly that truck combinations are trans- 

= Ls ea: Sees porting each year a larger proportion of the 
TRUCKS AND TRUCK COMBINATIONS IN FoR-HIRE OPERATION total amount of highway freight. In 1936 
— a the truck combinations hauled slightly less 

WO cccccieceny TAO | B.0t} 30,98 | 44 2.73 | $,078 | 77.8 7.23 | 8,833 on-mileae ingle-uni cks 

1949..... vee] 65.1 | 9.16 | 45,869] 55.1 3.97 4°446 | 68.7 10.65 | 41,423 ton mil “oe than the single-unit truc ty 

ee .---| 66.8 | 9.46] 68,582 | 55.5 | 4.01 6,275 | 70.8 10.97 | 62,307 while in 1950 they hauled more than triple 
1950:1949 ratio....... 1.03 | 1.03 1.50 1.01 1.01 1.4 | 1.03 1.03 1.50 
1950:1936 ratio... | 93 1.87 5.76 8h | 1.47 2.04 92 1152 7.05 the amount transported by the larger num- 

ber of lighter vehicles. The rapid rate of 


annual increase in total freight carried 

which took place in 1946 and 1947 was re- 

Table 7.—Percentage of vehicle-miles of travel, percentage loaded, average carried load, duced somewhat in 1948 and 1949 to a rate 
and percentage of toial ton-miles carried by various types of trucks and truck combi- of increase more nearly comparable with 
nations on main rurai roads in 1950 compared to that in corresponding months of 1949 that of prewar years. In 1950, however, 


| defense preparations appear to have been 
oe ee  ~ a ates eed oy the cause of a rather startling increase in 
y | a ae > . . . . 
— | | freight ton-mileage, somewhat similar to the 





| } 
| Percentage of ve- 
Vehicle type 


soaiinie ——— So 
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| | rapid increase that occurred in 1941. 
1950 | 1949 | 1950 | 1949 | 1950 | 1949 rapid 
































| 
1950 | 1949 “ 
ae —— SD Te eesadt vig ig In table 6 are shown comparisons of the 
| | Fone ome | | percentage of vehicles carrying loads, the 

Single-unit trucks: | | YY ; oO n the ton-mileage 
Panel and pick-up............ | $1.85 | 31.55| 37.4] 935.9 | 0.69 | 0.64 65 | 2.75 average carried load, and 
Other 2-axle, 4-tire............ 2.79 8.46 | 52.4| 49.4 | .93 .78 | at .50 carried for single-unit trucks and truck 
Other 2-axle, 6-tire....... ae | 32.63 | 35.34 55.9 54.5 | 3.20 3.17 | 19.06 | 28.15 rea . . 
Siac aE 1.68 | 1.58] 58.3| 54.8| 7.23| 7.23| 2:32 | 72:38 combinations, separately and combined, 

All single-unit trucks........ | 68.45 | 71.93 47.2 | 46.1 2.31 2.29 | 24.48 | 28.78 1950 with corresponding items for other 

Truck combinations: | | | years, as in table 5. The trend from 193 
Truck-tractor and semitrailer...| 29.43 | 26.57 68.9 65.8 | 10.32 9.95 | 68.87 | 65.91 y < ‘ : ied. show 
Truck and trailer.............. 2.12 | 1.50 | 62:3 | 63.4 | 15.32 | 14.69 6.65 | 5.31 to 1950 of average weight carried, shown 

All truck combinations....... | 31.55 28.07 | 68.5 65.7 10.62 10.19 | 75.52 | 71.22 graphically in figure 5, and that of the ton- 
All trucks and combinations........ | 100.00 | 100.00 | 53.9 51.6 | 5.64 | 5.11 | 100.00 |100.00 mileage transported during the same period, 
| shown in figure 6, have already been dis- 
ICKS ID Tal “4 i] } N: NS N >» , OPE y N 
TRUCKS AND TRUCK COMBINATIONS IN PRIVATE OPERATION cussed. 

Single-unit trucks: | | | | The percentage of trucks and truck com- 
Panel and pick-up. . seseeees| 42.88 | 40.86] 87.0] 35.7| 0.69] 0.63] 5.96| 5.45 binations carrying loads increased notice- 
Other 2-axle, 4-tire. Yuin eens | $8.70) 4.38 | 651.7 49.4 87 TA | 92 | .96 KO . ; 
Other 2-axle, 6-tire... 2.2... 86.72 | 39.18| 55.8] 54.4] 3.03| 3.06| 34.23 | 39.28 ably from 1949 to 1950 in all regions except 
cots kncinnnnns | 1.54 | 1.45 | 57.1 53.4 | 6.99 7.11] 3.40] 3.33 r revion where 38 

All single-unit trucks... * | 84:34] 85.37/ 46.2| 45.3] 2:07| 2:10 | 44:51 | 49.02 the West North Central reg 
iieticscunniads | | | slight decrease of this factor was found. 
ruck combinations: | | | | ° - 

Truck-tractor and semitrailer...| 14.78 | 13.85 | 64.3 61.1 | 9.88 9.39 | 51.80 | 47.98 In the country as a whole, the ee 

Truck and trailer. . Wewewn vl .88 | 78 67.8 63.6 11.21 10.08 3.69 3.00 sl a : in 1945 
All truck combinations. . | 15.66] 14.63 | 64.5| 61.2] 9.96| 9.48] 55.49 | 50.98 loaded increased from 51.6 percent in I: 

; | | to 53.9 percent in 1950, an important fac- 

All trucks and combinations. ....... | 100.00 | 100.00 | 49.1 47.6 3.69 | 8.48 | 100.00 |100.00 


tor in the striking increase in ton-mileage. 
i -uni uck 

TRUCKS AND TRUCK COMBINATIONS IN For-HIRE OPERATION] Both for single-unit trucks and for t 

| combinations, the percentage loaded was 

| 








Single-unit trucks: ; higher in 1950 than in 1949, and, in the case 


Panel and pick-up............. 1.91] 1.68] 58.8] 48.1] 0.65] 1.42] 0.11] 0.19 ; cal Eee on i 
Other 2-axle, 4-tire... 022022. | or 3e] 8h | 28] At-8| 212) 2.76) -09| 07 of truck combinations, was higher tha be 
Other 2-axle, INS oie w Gra'vrateuxe-s 21.68 22.36 54.5 55.4 3.99 3.82 | 7.45 | 7.94 y . ; 9 5 owever the loa’ e 
ee aan aa | “g'02| “2:03 | 60.8| 58.1| 7.68| 7.52] 1.50| 1.49 eS 1945. H , f 
All single-unit trucks . ...| 25.98 | 26.40 55.5 55.1 4.01 | 8.97} 9.15] 9.69 proportion was considerably less for eac'i 0 
Truck combinations: | | the two vehicle types than in the prewar 
Truck-tractor and eed 68.59 | 69.63 71.6 69.0 | 10.55 10.27 | 81.93 | 82.82 survevs 
Truck and trailer. . teteeeeeel 5.43 3.97 | 59.9) 68.2] 17.34 17.75 | 8.92 7.49 : aos F 
Ail truck combinations. . | 74.02 | 73.60 | 70.8 | 68.7 | 10.97 10.65 90.85 | 90.31 The lower portion of table 6 shows com- 
| | | : 
All trucks and combinations... .... | 100.00 | 100.00} 66.8| 65.1| 9.46 | 9.16 | 100.00 |100.00 parisons of the percentage loaded, average 











carried load, and ton-mileage for single-.nit 
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trucks, truck combinations, and the two 
types of vehicles combined, when operated 
as private and as for-hire vehicles. A con- 
siderably larger percentage of the for-hire 
vehicles are loaded and the loads carried 
by these vehicles are much heavier than in 
the case of the privately operated vehicles. 
Single-unit trucks transport an important 
part of the freight moved in privately oper- 
ated vehicles, but only a minor part of the 
freight moved in for-hire vehicles. 

The first part of table 7 gives a detailed 
comparison of the percentage of vehicle- 
miles of travel, percentage of vehicles 
loaded, average carried load, and percent- 
age of total ton-miles of freight carried by 
the various types of trucks and truck com- 
binations traveling on main rural roads in 
1949 and 1950. Many interesting compari- 
sons can be made from this table showing 
the relative importance from a freight-car- 
rying standpoint of different portions of the 
traffic stream. In 1950, for instance, while 
panel and pick-up trucks traveled more than 
31 percent of the vehicle-mileage, they ac- 
counted for less than 3 percent of the 
ton-mileage. The truck-tractor and semi- 
trailers, on the other hand, traveled about 29 
percent of the vehicle-mileage but carried 
almost 69 percent of the ton-mileage. 

From the columis in table 7 showing the 
percentage loaded, by types, it can be ob- 
served that the percentage of vehicles car- 
rying loads tends to increase directly as the 
size of the vehicle type, extending from light 
panel and pick-up trucks that are loaded 37 
percent of the time to the heavy combina- 
tions that are loaded about 69 percent of the 
time. 

The lower portion of table 7 shows the 
same information separately for private and 
for-hire trucks. A comparison of vehicle- 
mileage percentage with ton-mileage per- 
centage, by operating classes, shows that 
single-unit trucks, privately operated, trav- 
eled over 84 percent of the vehicle-mileage 
while transporting only about 44 percent 
of the freight moved in privately operated 
vehicles. At the same time, for-hire single- 
unit trucks traveled about 26 percent of the 
total for-hire vehicle-mileage and carried 
only about 9 percent of the total ton-mileage 
moved by the for-hire vehicles. The heavy 
vehicle combinations, privately operated, 
traveled about 16 percent of the total mile- 
ave and carried over 55 percent of the 
freight moved by privately operated ve- 
hicles, while the for-hire combinations trav- 
eled slightly more than 74 percent of the 
total vehicle-mileage of all for-hire vehicles 
and carried almost 91 percent of the freight 
transported by all vehicles in this class. 


Gross Weights Increase Sharply 


Figure 7 shows by years, from the pre- 
war years (generally 1936 or 1937) to 1950, 
for the United States as a whole, the fre- 
queney of gross weights of 30,000 pounds 
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Figure 7.—Number of heavy gross weights per 1,000 trucks and truck combina: 
tions (empties included) in the summers of 1942-50 and a prewar year. 


or more, of 40,000 pounds or more, and 
50,000 pounds or more. The chart shows 
strikingly how the frequency of heavy loads 
soared upward in 1950, reaching amounts 
for the various weights considerably above 
any previous levels. For instance, the fre- 
quency of the loads of 30,000 pounds or 
more was 26 percent higher than in 1949 
and almost 30 percent higher than in 1945, 
the previous year of highest frequency of 
such loads. The increase in loads of 50,000 
pounds or more was even more startling, 
the frequency being 61 percent above the 
1949 figure and 152 percent above the 1945 
figure. These heavy loads were over 19 
times as frequent in 1950 as in the prewar 
year, loads of 40,000 pounds or more were 
10 times as frequent, and those of 30,000 
pounds or more were over 4 times as fre- 
quent as in the 1936-37 period. 

The 1950 gross-weight frequency data by 
vehicle type and region are presented in 
table 8. No panels, pick-ups, or other two- 
axle, four-tire, single-unit trucks were found 
in the survey weighing as much as 30,000 
pounds, so there is no entry for these ve- 
hicles in the table, though they are included 
in the total number of vehicles weighed in 
computing the frequencies for all trucks and 
combinations. Heavy gross weights are 
much more frequent in the Pacific region 
than in other parts of the country. In this 


region 176 of each 1,000 trucks and truck 
combinations on the main rural highways in 
1950, empties included, weighed 50,000 
pounds or more and 289 of each 1,000 
weighed 30,000 pounds or more. In the 
East North Central region, 251 of each 
1,000 trucks and truck combinations weighed 
30,000 pounds or more—almost as many as 
in the Pacific region—but only 78 of each 
1,000 vehicles weighed 50,000 pounds or 
more, a frequency less than half of that in 
the Pacific region for this heavy class of 
vehicle. The lowest frequency of heavy 
gross loads was found in the East South 
Central region where only 7 of each 1,000 
weighed 50,000 pounds or more and only 
102 of each 1,000 weighed 30,000 pounds or 
more. 

As was pointed out in the discussion of 
figure 7, the frequencies of heavy gross 
loads have increased sharply in the Nation 
as a whole. This increase is not limited to 
any certain area but is distributed through- 
out the entire country. Comparing the fre- 
quencies of gross weights of 30,000 pounds - 
or more, 40,000 pounds or more, and 50,000 
pounds or more found in the 1950 surveys 
with such frequencies found in 1949, in- 
creases are found, without exception, in 
every region. For instance, in the East 
South Central region, where heavy gross 
loads are somewhat infrequent, the fre- 
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Table 8.—Heavy gross weights per 1,000 loaded and empty trucks and truck combinations on main rural roads, summer of 1950 















































Eastern regions Central regions Western regions 
| 
mane: ‘eoneiceiet eran weet maka! Meni Caen elie wane ent Cree. 
Vehicle type | op . Diep | as States 
: . . ast East West West | 
New | Middle | South : = : 4 l « | Moun- ve average 
. | tate ontin | Average} North South North | South | Average . Pacific | Average 
England | Atlantic | Atlantic Central | Central | Central | Central tain | 
ea : — il Aes etn bees BE eS =. 
NUMBER PER 1,000 WEIGHING 30,000 PoUNDS OR MORE 
— _ -iseanaammagiinicecliet ee ee : 
Single-unit trucks: | | 
2-axle, 6-tire. . aetiss P ; 16 | 27 | 1 | 14 1 1 (1) 1 1 | 3 (1) 3 5 
3-axle. ; : . avs 280 284 | 327 | 305 303 | 236 286 264 283 407 234 281 289 
Average . : ; 15 | 22 | 9 15 10 4 5 3 6 12 16 14 10 
Truck combinations: | 
Truck-tractor and semitrailer............ 521 606 | 540 566 575 173 571 | 522 549 600 688 656 568 
Truck and trailer.......... aaea oo} @ | @® (2) 585 0 172 306 | 491 743 710 717 | 622 
Average... nema ' “S> 518 606 539 566 576 | 4173 554 516 546 622 695 672 572 
Average, all trucks and combinations... . oral 137 | 221 | 177 | 189 | 251 | 102 142 146 | 170 160 289 | 233 187 
Comparative average, 1949........ PE eel 117 191 130 | 153 | 208 | 87 139 107 144 | 118 176 | 147 | 148 
} | i | | | | | | 
NUMBEK PER 1,000 WEIGHING 40,000 PouNDS OR MORE 
ew | | | 
Single-unit trucks: | | 
2-axle, 6-tire. . Mee 1 2 | 0 0 | 0 0 0 0 1 | 0 ti; @® 
3-axle. a bola 104 137 | 59 93 13 | 1 21 97 24 117 21 47 | 52 
Average 3 | " 2 | 3 1) 1) 1 1) 4 | 1 3 2 
| ! | 
| 
Truck combinations: 7 | 
Truck-tractor and semitrailer... . 315 | 387 298 337 | 314 215 337 283 | 299 410 547 498 | 336 
Truck and trailer Se ace ‘ 0 2) } (?) (2) 505 0 142 225 118 505 486 | 490 | 459 
Average... 313 | 388 297 | 337 329 215 328 281 304 425 529 496 | 845 
' ' j ' 
Average, all trucks and combinations 7 135 | 95 | 109 140 15 82 79 95 106 214 167 | 110 
Comparative average, 1949... ‘ 66 120 | 71 | 90 105 36 77 54 73 75 121 97 82 
——— — Se a  L aan ee | — — 2 
NUMBER PER 1,000 WEIGHING 50,000 PoUNDS OR MORE 
= a _ | ; aL <p nae Or ane 1 
Single-unit trucks: | ee. 
2-axle, 6-tire 0 | 0 | 0 0 0 0 0 0 0 1 0 1) I 
3-axle i) 45 | 0 18 13 0 6 10 i) 20 4 8 12 
Average } 1 | 0 1) 1) 0 \ t 1 | 1) 1 (4) 
Truck combinations: | . a 7 . 
Truck-tractor and semitrailer. . 99 181 86 128 158 35 176 119 137 287 443 387 | 165 
Truck and trailer 0; ? a a; 176 0 | 121 225 393 439 424 427 | 412 | 
Average 98 183 | 87 | 129 | 183 35 174 122 150 311 437 397 | 182 
! 
Average, all trucks and combinations 24 63 28 41 | 78 7 44 | 34 17 76 | 176 133 | 58 
Comparative average, 1949 15 | 52 21 | 33 | 18 6 32 18 29 51 99 75 36 
= J 





Less than 5 per 10,000. 
Data omitted because of insufficient sample 


















































































































iil Sonisteeasaianaiiiani 
6 [ ee AXLES WEIGHING 18,000 POUNDS OR MORE 
quencies of loads of 40,000 pounds or more La sips re sie pinion tension wi — ee 
increased from 386 in 1949 to 45 in 1950; in 90 | ninoeacenicsiatitinctac nines caine: sa f Fad 
the Pacific region the loads of 50,000 pounds | | 
or more increased from 99 in 1949 to 176 in LL E 
1950 for each 1,000 vehicles. The general aol oa _ |S al 
prevalence of the heavier loads on the high- 4 | 
ways of all sections of the country gives a Fg 
partial explanation of the large increase = : ‘ P il 
found in the ton-mileage of freight carried “ etic 3 1 
in 1950 compared to that carried in 1949. x & 
> f Zz } | 1 f 
e t i it — 7 * 7 —_— 
Frequency of Heavy Axle Loads 2 peed psd Beeed | a | | 
‘ 3 , | a. | 
Figure 8&8 shows the frequency of axle 8 ; | 
loads of 18,000 pounds or more, 20,000 : =e i ES 
pounds or more, and of 22,000 pounds or uw { } f a 3 
uore for the prewar years (1936-37) and a ‘ — } | WY 
by years from 1942 to 1950. The frequency or : § } +f Y tte - 
of these heavy axle loads increased year a } feed bead YA 1 Yy 
by year from the prewar period through > 1 E777 Z Y 
1948. The frequencies for 1949 were slight- ad Z ; +t 1 Y i EY 
ly lower than those found in 1948 yet they * oF Zy) YZ Y ES Yj 
were higher than in any other previous oo Mwy, G Y WY, GD, | 
year. The frequencies for 1950 are higher Be © 1 1 YZ 1 TV | 
than those found in 1949, and the fre- cy WY 1 | 4 | L ay | 
quency of axles weighing 18,000 pounds 3 OY A WA | 4 x 
} t a 
| Y 
] 
Figure 8.—Number of heavy axle loads per LA a | a 
1.000 trucks and truck combinations L jig EY 8 se J 
(empties included) in the summer of PR 1942 943 1945 1946 947 1948 1949 1950 


1942-50 and a prewar year. 
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Table 


9.—Heavy axle loads 





per 1,000 loaded and empty trucks and truck combinations on main rural roads, summer of 1950 



































Eastern regions Central regions Western regions 
! 
-aaceiiiaa aieeaainctiasciada Rikiian . * — eS Se a Sa ! United 
Vehicle type + . J , | | | | States 
' : . East East West West | > | 
a . v a on. reorage 
a d oo — Average, North South North South | Average — = | Average ae 
Bc eat cl Central | Central | Central | Central 
ee cee, = | | ; | | | 
NUMBER PER 1,000 WEIGHING 18,000 PouNDs oR Morb 
f = ————— — 
' | | 
Single-unit trucks: | 
| 2-axle, 4-tire 0 9 0 4 8 0 0 2 0 0 § 
| 2-axle, 6-tire 46 74 22 47 15 35 9 17 18 25 | 32 29 29 
3-axle 107 179 63 111 39 13 20 78 41 154 26 | 61 68 
Average . | 28 46 12 27 4 18 5 7 9 13 | 15 | 14 16 
Truck combinations: | | 
Truck-tractor and semitrailer................| 484 524 289 407 204 236 165 227 206 816 | 177 | 227 | 276 
Truck and trailer. ee ree ee ee ee | 0 345 0 169 403 0 160 (?) 323 212 82 107 | 193 
I, rae oes ocx 5. vista ciate sae a ewww eee | 480 523 288 406 219 236 165 222 212 | 299 148 196 271 
Average, all trucks and combinations........... | 137 208 | 100 147 98 63 45 67 | 72: i 83 | 69 75 96 
Comparative average, 1949.............cceeeeel 124 | 195 | 99 140 89 50 50 51 | 63 | 57 | 37 | 48 | 86 
| = | 7” 
NUMBER PER 1,000 WEIGHING 20,000 PouNDs OR MORE 
. ° ! | l ] —— 
Single-unit trucks: | | | 
2-axle, 4-tire 0 5 0 2 0 1 0 0 | @) | 0 0 0 | 1 
SONS 5,5. = a oats hark sca ere rddew dl ox 31 47 6 27 2 10 3 i 5 | 6 | 7 | 6 | 12 
3-axle. . 43 73 11 38 26 4 12 0 16 | 72 | 7 | 25) 25 
Average 18 28 3 ) 3 5 1 3 3 | 4 | 4 | 4 | 7 
Truck combinations: | | | 
Truck-tractor and semitrailer . ore anetl 286 333 115 223 50 70 14 77 | 58 144 46 | 81 | 116 
Truck and trailer..... : : eatin 0 0 0 0 40 0 37 0 | 35 74 | 10 | 22 27 
Average 284 331 114 222 49 70 44 75 6 133 | 35 66 110 
| 
Average, all trucks and combinations. . 82 131 38 80 22 19 12 2% 19 35 | 16 24 39 
Comparative average, 1949 73 118 46 78 27 18 12 18 20 26 | 6 16 38 
| | ———| 
NUMBER PER 1,000 WEIGHING 22,000 PouNDS OR MORE 
; / | | | | oa 
Single-unit trucks: | | 
2-axle, 4-tire 0 0 2 0 0 0 (1) 0 0 0 1 
EPO >, 6515.6 % diss 206415004 66 8G ao oS a 19 27 2 15 l 3 1 2 1 2 rs 2 6 
3-axle.. 3 51 1 20 26 0 6 0 14 19 0 *| 5 13 
Average. . 11 17 l 8 l 1 1 1 1 1 1 3 
Truck combinations: 
Truck-tractor and semitrailer............. 129 204 38 117 15 18 10 31 18 67 7 | 29 53 
PI IE INS or Sa 5 io son wn 8 wate ioe wrecmar eran’ 0 0 0 0 12 0 0 14 4g 1 10 11 
NINN 5.6 carv'o-sa ly. ahal ruen eral rig ite oVere wi iets Rea AO 128 203 38 116 15 18 11 30 18 64 5 24 | 50 
Average, all trucks and combinations..... . 39 80 13 42 7 ) 3 9 | 6 16 3 9 | 18 
Comparative average, 1949... .. 2... ccc eee 33 65 18 39 9 5 3 6 6 aa 3 2 6 | 17 
| | | | 











1 Less than 5 per 10,000. 


or more is higher than in 1948, the previous 
high figure for that weight. The frequen- 
cies of axle loads weighing 20,000 pounds 
or more and those weighing 22,000 pounds 
or more, however, are lower in 1950 than 
in 1948. Altogether, the leveling off in 
the frequency of the heavier axle loads may 
possibly indicate that, although gross loads 
have increased sharply, more attention is 
being given to proper load distribution and 
that there is better observance of the axle- 
load restrictions. 

Table 9 gives data concerning the number 
of heavy axle loads per 1,000 loaded and 
empty trucks and truck combinations of 
various types on the main rural roads by 
r-gions in 1950. Since no panel or pick-up 
icks found with axles weighing 
.000 pounds or more, there is no entry 
’ these in the table though they are in- 
ded in figuring the frequencies for all 
trucks and truck combinations. 

Though the greatest frequency of heavy 
£ oss weights is in the Pacific region, as 
\..s shown in table 8, the lowest frequency 
© heavy axle loads is shared by that region 
“W h the West North Central region. In 
h of these two regions only three axles 
0’ 22,000 pounds or more were found in 
for each 1,000 vehicles weighed. By 


were 


—,_ i > 
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* Data omitted because of insufficient sample. 


far the greatest frequency of heavy axle 
loads was in the Middle Atlantic region and 
the next greatest in New England. In these 
two regions the relatively high frequency 
is attributable mainly to the large number 
of two-axle truck-tractors pulling one-axle 
or two-axle semitrailers. The relative in- 
frequency axles in the Pacific 
region, in the presence of a large propor- 
tion of heavy gross loads, indicates a better 
distribution of the loads over a larger num- 
ber of axles. 

Although the frequency of heavy gross 
loads has increased considerably and in all 
regions, as stated in connection with dis- 
cussion of table 8, the trend in frequency of 
heavy axle loads followed an entirely dif- 
ferent pattern. For the country as a whole, 
this was pointed out in the discussion of 
figure 8. The trend in frequency of heavy 
axle loads in the regions, likewise, is dif- 
ferent from that of the gross loads. This 
is demonstrated by comparing the frequen- 
cies of heavy axle loads in 1950 with those 
in 1949 as shown for each weight class in 
table 9 and noting that the frequency of 
heavy axle loads in the different categories 
decreased in a number of cases, whereas 
table 8 shows that the frequency of heavy 
gross loads ed in all 


of heavy 


increa regions. 


Loads Above Legal Limits 


Table 10 shows the number of trucks and 
truck combinations of each type, per 1,000 
such vehicles counted, empties included, 
that exceeded the legal axle, axle-group, or 
gross-weight limits in effect in the indi- 
vidual States in the summer of 1950, and 
the number per 1,000 that exceeded these 
limits by various percentages. 
tive figures are given at the 
the table, for the Nation as a 
1948 and 1949. 

Loads in excess of State law were most 
frequent in the East South Central region 
where a decided increase generally was 
found in the number of overloaded three- 
axle single-unit trucks and truck-tractor and 
semitrailer combinations. 


Compara- 
bottom of 
whole, for 


In this region, 
in 1949, 66 three-axle single-unit trucks of 
each 1,000 loaded and empty vehicles 
weighed exceeded one or more of the State 
weight limits; in 1950, 126 such vehicles 
exceeded these limits. In the same region 
162 truck combinations per 1,000 such ve- 
hicles weighed in 1949 exceeded the legal 
limits while 437 exceeded these limits in 
1950. After the Fast South Central region, 
where, of all loaded and empty trucks and 
truck combinations weighed in 1950, 115 
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Table 10.—Number of trucks and truck combinations, per 1,000 
loaded and empty vehicles, that exceeded the permissible axle, 
axle-group, or gross-weight legal limits in effect in the States by 
various percentages (maximum) of overload summer of 1950 








Number 





236 


Num- per 1,000 overloaded 
“eae more than— 
Region and type of vehicle noe 
aes 5 10 20 30 50 
over- 
loaded| Per- per- per- per- per- 
cent cent cent cent cent 
New England: 
2-axle, 4-tire 
2-axle, 6-tire 15 10 6 2 l 1) 
8-axle... oF 58 35 23 s 8 
Average, single-unit trucks 10 6 4 1 1 (1) 
Truck-tractor and semitrailer 113 74 45 19 6 2 
Truck and trailer. . . ; 
Average, truck combinations 112 74 15 19 6 2 
Average, all trucks and combi- | 
nations...... 35 22 14 5 2] (i) 
Middle Atlantic: | 
2-axle, 4-tire...... | (%) 
2-axle, 6-tire... nes 30 24 17 | x 3 1) 
3-axle 119 116 94 31 se ie 
Average, single-unit trucks 20 16 12 5 2) () 
Truck-tractor and semitrailer. 181 137 102 51 20 4 
Truck and trailer... 330 112 112 112 51 
Average, truck combinations 182 137 102 51 20 4 
Average, all trucks and combi- 
nations... 75 57 43 21 8 1 
South Atlantic: 
2-axle, 4-tire (? 2) 
2-axle, 6-tire a) 5 3 l 
Sante 39 20 14 1 1 1 
Average, single-unit trucks 5 3 2 l (1) 1) 
Truck-tractor and semitrailer 132 75 15 16 5 1 
Truck and trailer 
Average, truck combinations 132 75 15 16 5 1 
Average, all trucks and combi- 
nations 15 26 16 6 2 
Kast North Central: 
2-axle, 4-tire 
2-axle, 6-tire 9 1 l 1 (?) 
3-axle 72 72 26 13 13 13 
Average, single-unit trucks 7 I 1 1 (') 1) 
Truck-tractor and semitrailer. 155 96 52 14 5 
Truck and trailer... 229 148 69 15 
Average, truck combinations 161 100 53 14 5 t 
\verage, all trucks and combi- 
nations 72 15 23 7 2 1 
East South Central: 
2-axle, 4-tire 
2-axle, 6-tire. . ; 57 10 25 1] 2 
3-axle ; 126 19 i9 
Average, single-unit trucks 30 20 13 5 l 
Truck-tractor and semitrailer 137 280 157 1 19 3 
Truck and trailer 
Average, truck combinations 137 280 157 1 19 3 
Average, all trucks and combi- 
nations mn ea 115 74 13 15 ) l 
West North Central: 
2-axle, 4-tire 
2-axle, 6-tire 9 4 3 1 
3-axle 50 35 27 14 6 
Average, single-unit trucks 5 3 2 l !) 
Truck-tractor and semitrailer 188 115 69 25 12 2 
Truck and trailer. . 77 72 58 37 34 34 
Average, truck combinations 183 113 69 25 13 3 
Average, all trucks and combi- 
nations 50 31 19 7 3 l 
West South Central: 
2-axle, 4-tire 
2-axle, 6-tire lb 12 8 2 l 
3-axle 66 55 47 17 
Average, single-unit trucks 7 5 4 1 1) 
Truck-tractor and semitrailer 213 139 90 13 21 3 
Truck and trailer ) : 
Average, truck combinations 208 136 88 12 20 3 
\verage, all trucks and combi- 
nations 63 il 27 12 6 l 
Mountain: 
2-axle, 4-tire 
2-axle, 6-tire’ 30 7 10 6 2 l 
3-axle 137 121 114 34 29 5 
Average, single-unit trucks 15 3) 7 3 2 ! 
Truck-tractor and semitrailer 224 165 122 65 35 { 
Truck and trailer. . 246 170 112 41 24 9 
\verage, truck combinations 227 166 120 61 33 ) 
\verage, all trucks and combi- 
nations 67 17 34 17 10 I 
Pacific: 
2-axle, 4-tire 
2-axle, 6-tire 14 12 9 2 ' 
3-axle 33 22 11 4 
Average, single-unit trucks & 7 5 1 (') 
Truck-tractor and semitrailer 162 97 54 22 8 l 
Truck and trailer 257 157 115 83 51 l 
Average, truck combinations 191 115 72 40 21 l 
\verage, all trucks and combi- 
nations : 82 0 32 17 8 
United States average: 
2-axle, 4-tire 2 ( 
2-axle, 6-tire 20 14 9 1 1 
3-axle 70 55 38 13 7 j 
Average, single-unit trucks 11 8 is) 2 | 
Truck-tractor and semitrailer 187 121 75 30 12 2 
Truck and trailer 224 143 92 2 30 i 
\verage, truck combinations 189 122 76 31 13 2 
Average, all trucks and combi- 
nations..... y : 67 i4 27 11 ) 
Comparative average, 1949. 51 35 23 10 i l 
Comparative average, 1948 55 38 26 12 6 1 
® Less than 5 per 10,000 > Data omitted because of insufficient sampk 





Table 11.—Number of axles, per 1,000 loaded and empty trucks 
and truck combinations, that exceeded the permissible axle- 
load limit of 18,000 pounds recommended by the A.A.S.H.O. 


by various percentages of overload in the summer of 1950 





Num- 
ber 
per 

1,000 

over- 

loaded 


Region and type of vehicle 


New England: 
2-axle, 4-tire 


2-axle, 6-tire....... 45 
3-axle ‘ ; 97 
Average, single-unit trucks 27 
Truck-tractor and semitrailer 177 
Truck and trailer. . . 
Average, truck combinations 174 
Average, all trucks and com- 
binations Seni 135 
Middle Atlantic: 
2-axle, 4-tire..... (4) 
2-axle, 6-tire... 69 
8-axle..... , 173 
Average, single-unit trucks. 13 
Truck-tractor and semitrailer 504 
Truck and trailer 319 
Average, truck combinations 503 
Average, all trucks and com- 
binations ; 199 
South Atlantic: 
2-axle, 4-tire l 
2-axle, 6-tire 14 
3-axle 19 
Average, single-unit trucks 8 
Truck-tractor and semitrailer 261 
Truck and trailer 
Average, truck combinations 260 
\verage, all trucks and com- 
binations 88 


East North Central: 
2-axle, 4-tire 


2-axle, 6-tire 9 | 
3-axle 26 | 
Average, single-unit trucks 5 
Truck-trailer and semitrailer 171 
Truck and trailer 289 
Average, truck combinations 180 
Average, all trucks and com- 
binations 79 


East South Central: 
2-axle, 4-tire 


2-axle, 6-tire 57 
3-axle 112 
Average, single-unit trucks 30 
Truck-tractor and semitrailer 199 
Truck and trailer... 
\verage, truck combinations 199 
Average, all trucks and com- | 
binations 128 | 


West North Central: 
2-axle, 4-tire 


2-axle, 6-tire 9 
3-axle 23 
Average, single-unit trucks 5 
Truck-tractor and semitrailer 155 
Truck and trailer... 102 
Average, truck combinations 155 
Average, all trucks and com- 
binations 36 


West South Central: 
2-axle, 4-tire 


2-axle, 6-tire 16 
3-axle 19 
\verage, single-unit trucks 7 
Truck-tractor and semitrailer 214 
Truck and trailer \ 
Average, truck combinations 209 
Average, all trucks and com- 
binations 63 


Mountain: 
2-axle, 4-tire 


2-axle, 6-tire 30 
3-axle 151 
Average, single-unit trucks 15 
Truck-tractor and semitrailer 225 
Truck and trailer 177 
Average, truck combinations 217 


(Average, all trucks and com- 
binations 64 
Pacific: 
2-axle, 4-tire 


2-axle, 6-tire 14 
3-axle 23 
Average, single-unit trucks 8 
Truck-tractor and semitrailer 134 
Truck and trailer 129 
(Average, truck combinations 132 

verage, all trucks and com- 
binations 58 

United States average: 

2-axie, 4-tire 3 
2-axle, 6-tire 28 
3-axle 65 
Average, single-unit trucks 15 
Truck-tractor and semitrailer 269 
Truck and trailer 174 
\verage, truck combinations 263 

Average, all trucks and com- 
binations 93 
Comparative average, 1949 75 
Comparative average, 1948... 85 





Number per 


per- 
cent 


26 

3 
102 
120 
103 


46 


17 
127 
10 
146 
101 
139 


10 
per- 
cent 


29 


345 
"343 
136 


oo 


mI Oh oe 


bo co to 


1,000 
more than 


20 
per- 
cent 


oe pe et pet 
une 


144 
43 


(1) 


224 


223 


87 


= mDO 


28 | 


overloaded 


30 
per- 
cent 


to 


LS) 


17 
17 


te 


— 
2 OO 


~1n 





Data omitted because of insufficient sample 
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* Less than 5 per 10,00 


December 1951 ¢ PUBLIC R‘« 


t 








ADS PI 





ps 





Table 12.—Number of trucks and truck combinations, per 1,000 
loaded and empty vehicles, that exceeded the permissible axle- 
group loads recommended by the A.A.S.H:O. by various 
percentages of overload in the summer of 1950 





—_— 


= 





| 
| 


| 


Region and type of vehicle 


New England: 
2-axle, 4-tire. 
2-axle, 6-tire. o> 
oa RECT SER eerie eT Gee } 

Average, single-unit trucks. . .! 
Truck-tractor and semitrailer.. .| 
Truck and trailer............. 

Average, truck combinations. | 
Average, all trucks and com- | 

binations Siete 

Middle Atlantic: 
2-axle, 4-tire. 
2-axle, 6-tire. 

RE OT Ee 

Average, single-unit trucks. . . 
Truck-tractor and semitrailer.. .| 
Truck and trailer. ...........% 

Average, truck combinations. | 
Average, all trucks and com- 

binations. 

South Atlantic: 
2-axle, 4-tire. . 
2-axle, 6-tire. 
(A eee eee eee 

Average, single-unit trucks... 
Truck-tractor and semitrailer.. . | 
po ge ee 

Average, truck combinations. 
Average, all trucks and com- 

binations... 

East North Central: 
2-axle, 4-tire. . 
2-axle, 6-tire 
MINS iivic.k vc ews whe 

Average, single-unit trucks... 
Truck-tractor and semitrailer. . .| 
Truck and trailer...... eats 

Average, truck combinations. 
Average, all trucks and com- 

binations. . 

East South Central: 
2-axle, 4-tire. 
2-axle, 6-tire 
BES Sts weverva Oalanpeees 

Average, single-unit trucks... 
Truck-tractor and semitrailer. . . 
Truck and trailer............. 

Average, truck combinations. 
Average, all trucks and com- 

binations.... | 

West North Central: 
2-axle, 4-tire. . 
2-axle, 6-tire. 
Sree ee eae 

Average, single-unit trucks. . 
Truck-tractor and semitrailer.. .| 
Truck and trailer..... aie 

Average, truck combinations 
Average, all trucks and com- 

binations. .. 

West South Central: 
2-axle, 4-tire. 
2-axle, 6-tire 
MEG ue Pacts oot eS | 

Average, single-unit trucks. . . 
Truck-tractor and semitrailer. . 
Track and trailer..........:..] 

Average, truck combinations 
Average, all trucks and com- | 

binations 

Mountain: 
2-axle, 4-tire. 
2-axle, 6-tire 
8-axle..... SO 

Average, single-unit trucks. . . | 
Truck-tractor and semitrailer. . . | 

Truck and trailer........ | 

| 
| 
| 
| 


Average, truck combinations 
Average, all trucks and com- 
binations 
Pacific: 
2-axle, 4-tire 
2-axle, 6-tire : 
8 a siexdinwso neat ee es 
Average, single-unit trucks... 
Truck-tractor and semitrailer.. . 
Truck and trailer... .<..0<. 
Average, truck combinations. 
Average, all trucks and com- 
binations....... ae 
‘nited States average: 
2-axle, 4-tire... 
2-axle, 6-tire... 
3-axle 
Average, single-unit trucks. . . | 
Truck-tractor and semitrailer. . .| 
Truck and trailer 
Average, truck combinations. 
Average, all trucks and com- 





binations........ 


mparative average, 1949. 
mparative average, 1948... 


Number per 1,000 overloaded 











Table 13.—Number of trucks and truck combinations, per 1,000 


loaded and empty vehicles, that exceeded any of the permissible 
load limits recommended by the A.A.S.H.O. by various per- 
centages (maximum) of overload in the summer of 1950 





T 


Region and type of vehicle 




















— more than— 
per l | 
1,000) 5 | 10 | 20 | 30 | 50 
per- | per- | per- | per- | per- 
| loaded! cent | cent | cent cent | cent 
“@ | @ | @ |.....1.... 
80 47 27 ae 
2 1 1 (1) a 
74| 44/ 25 12 71 8 
“ee eee |  eeee | “ee eee “eee “ee Teseeve 
4/ 44| 25) ig} 7) i 
19, iW; 7 3 2) 0) 
@) | @ | @ |...... aoe Bassi 
1; ® | ® ¢) | ® | (*) 
180 116} 108; 74) 25} ii 
4| 8 3 2; 1/@ 
156 | 127 95 50 | 26 | 10 
390, 299 278 | 112| 103/.... 
157 | 128 96 50} 26) 10 
| | | 
56 45) 85 wi. 8 3 
St Ot el M1... 
2; 1 22 ee | 
59 40 26 12 5| 2 
59) 40) 26 | 2 ‘5 2 
20 13 9 4 2 1 
"83'| °"26'|" "26 igs | 18 | "18 
1 oan () | @) 
137 98 | 57 15 pape 
447 | 406 | 866 195 17 | 24 
161 122 81 29 9 2 
69 52 35 12 4 1 
elt | wae es 
(!) |, ee i$ 
86-22 12 4 1 
"96 | a3] 48 4; 1 
8 5 3 1; ® 
st) a) is 6 6 
(1) (') () (') () 
lil 68 40 15 6 | (1) 
71 54 40 34 34 | 34 
109 67 40 16 7 1 
27 17 10 4 2/ @) 
47 | 47 | 87 
(') om } © ae 
98 65 40 15 6 i 
(*) () (?) (?) (?) 
96 63 | 39 15 6 i | 
27 18 11 4 2 | @) 
ay’ ay ay’ Aj coeee | 
118 83 58 25 10 5 
3 2 2 1; @ | @ 
178 | 143| 108 54 27 2 
214, 155 | 105 49 | 23 5 
184 145 | 108 53 26 3 
47 7 28 14 6 1 
a | ia oe provegefeenerefes: . 
2 1 i a a a See os 
265 | 206] 135 | 43 8 i 
369 | 267| 132| 13 | ee 
296 | 224} 134 | 34 6 1 
120; 91| 54) 14 2| @ 
1 | "| See eee 
® | @® () () () (') 
66| 40/ 81| i6| 7] 4 
1 1 1/@ | ® /@ 
123 | 89 68 | 23 9/} 2 
837 | 268 185 71 30 | 10 
137 | 101 | 67 26 10| 8 
44, 83 22 8} 8] 1 
28 21 14 7 ei, 2 
30 22 16 7 si 3 











Less than 5 per 10,000. 


2? Data omitted 
PUBIC ROADS e Vol. 26, No. 11 


because of in: 


ufficient sample 


New England: 
2-axle, 4-tire, 
2-axle, 6-tire... 
Gets site oikis anearees kia 
Average, single-unit trucks. . . | 
Truck-tractor and semitrailer. . .| 
Truck and trailer. ........0.0+< 
Average, truck combinations. 
Average, all trucks and com- 
binations. 
Middle Atlantic: 
2-axle, 4-tire. . 
2-axle, 6-tire... 
DUM aG hia are asouca ants 
Average, single-unit trucks... 
Truck-tractor and semitrailer... 
Truck and trailer. ...........0... 
Average, truck combinations 
Average, all trucks and com- 
binations. 
fouth Atlantic: 
2-axle, 4-tire. 
2-axle, 6-tire 
NIN Disa sieiarniace a acecoenmaetane 
Average, single-unit trucks... 
Truck-tractor and semitrailer... 
Truck and trailer............. 
Average, truck combinations 
Average, all trucks and com- 
binations 
East North Central: 
2-axle, 4-tire 
2-axle, 6-tire 
8-axle : Bt 
Average, single-unit trucks. 
Truck-tractor and semitrailer. . .| 
Truck and trailer ee 
Average, truck combinations 
Average, all trucks and com- | 
binations 
East South Central: 
2-axle, 4-tire 
2-axle, 6-tire 
3-axle setae 
Average, single-unit truc's 
Truck-tractor and semitralicr...| 
Truck and trailer acacia 
Average, truck combinations | 
| 
| 





Average, all trucks and com- 
binations 
West North Central: 
2-axle, 4-tire... 
2-axle, 6-tire. . 
8-axle.. ' kon 

A verage, single-unit trucks. . . | 
Truck-tractor and semitrailer.. 
Truck and trailer.... saioows Oy 

Average, truck combinations. | 
Average, all trucks and com- 

binations.... | 

West South Central: | 

2-axle, 4-tire 

2-axle, 6-tire. 
8-axle : 

Average, single-unit trucks... | 
Truck-tractor and semitrailer...| 
Truck and trailer... Bs tie, willl 

Average, truck combinations 
Average, all trucks and com- | 

binations | 
Mountain: | 
2-axle, 4-tire 
2-axle, 6-tire 
3-axle ei re 

Average, single-unit trucks 
Truck-tractor and semitrailer 
Truck and trailer paaereet 

Average, truck combinations 
Average, all trucks and com- 

binations 


Pacific: 

2-axle, 4-tire 

2-axle, 6-tire 

3-axle Saher 
Average, single-unit trucks. . 

Truck-tractor and semitrailer. . 

Truck and trailer..... ATP 
Average, truck combinations. 

Average, all trucks and com- 

binations..... 
United States average: 

2-axle, 4-tire. .. 

2-axle, 6-tire 

Ee ee ee 
Average, single-unit trucks... 

Truck-tractor and semitrailer. .. 

Truck and trailer............. 
Average, truck combinations. 

Average, all trucks and com- 

binations 





Comparative average, 1949 
Comparative average, 1948 


| Num 


ber 
per 
1,000 


| over- 


loaded} 


| 


| 
| 
| 








69 | 


9 


6 | 


219 
449 
237 


104 


14 


9 | 


293 
396 
324 


73 





Number per 1,000 overloaded 

more than— 

5 | 10 20 30 50 
per- | per- | per- | per- | per- 
cent cent cent cent cent 

| 

oat SRS 

93 | 62 21 3 ee 

23; 19 11 6 2 
268 214 112 52 7 
266} 213 | ili | 52] °°7 

| 

82 | 66 85 17 3 
() | @ a eee 

56 | 47 28 15 
119 | 108 74 40} ll 

35 30 18 9 4 
298 | 240] 158 95 | 33 
319 | 278] 112] 103 ].... 
298 | 240] 158 95 | 33 
124 | 101| 66| 338| 14 
a NO Gea, (nee. eee 

8 6 2 (@) 
41 26 ae: eee 
5 3 1 (*) 

144} 99 45 17 3 
i44,| 99] 45] (17'| “8 

49 | 33 15 5 1 

7 A fT aT eS 

26 | 26 13 is | is 

3 2 1 (?) Q 

150 92 27 8} @ 
409 | 367 | 196 84] 24 
170 | 113 40 14 2 

74| 49 18 6 1 

| 

40| 25] il 2 

43 39 oe A ede 

20 13 5 1 
252 | 136 41 15 2 
252°'| 186 | 41 | 18 | "2 

69 39 13 4] () 

abe ter 

16| 14 6 

2 2 | 1{ (@) 

108 63 20 8 1 

62 44 37 84 | 34 
106 62 21 9 2 

28} 17 6 2 1 

12 8} 3 1 

57 37 ; ; 

5 3 1 (?) 

136 87 36 18 2 
(1) (1) (') (1) 

133 85 35 18 2 

41 26 10 5 1 
"417 | 10 6 2° 
115 | 110 47 19 5 

9 7 3 1] () 

187 | 142 71 35 4 
210 | 124 52 32 9 
191 | 139 68 35 5 

53 | 39 19 9 1 

i2| 9 ‘2| @) 

25} 12 4 2 

7 | 5 1] @ = 

230 | 150 48 11 1 
277 | 188 13 3] @) 
244 | 146 37 9 1 
102 | 62 15 4| () 

2} 2 1 me Ser 

20 15 8 3 1 

50 | 41 18 10 4 

11 | 8 4 2 1 
183 | 125 56 26 6 
280 |} 191 72 33 | 10 
190 | 129 57 26 6 

| 

68 | 46 21 10 3 

53 38 19 10 2 

56 12) 23 11 3 





























1 Data omitted because of it 


sufficient sample. 


Less 


than 5 per 10,000 
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Table 14.—Number of trucks and truck combinations per 1,000 loaded and empty vehicles, in private and in for-hire operation, tha: 
exceeded various load limits by various percentages of overload in the summer of 1950 (United States average) 























































































































Private operation For-hire operation 
Type of vehicle | Num- Number per 1,000 overloaded more than— Num- Number per 1,000 overloaded more than 
| ber per I ETI, at NN oa ond pea : 
1,000 1,000 
over- | 5 10 20 30 | 50 over- 5 | 10 20 30 50 
| loaded | percent percent | percent | percent | percent | loaded | percent | percent percent | percent | percent 
NUMBER OF TRUCKS AND TRUCK COMBINATIONS PER 1,000 EXCEEDING PERMISSIBLE AXLE, AXLE -GROUP, OR GROSS- WEIGHT LEGAL LIMITS OF THE SEVERAL STATES 
2-axle, 4-tire 1 (') eee | “aha ad | < oe 2) re wea CE Sere 
2-axle, 6-tire 16 10 | 6 | 2 ct @ 4 39 27 | 19 | 10 | 3 (!) 
8-axle Ree § | 71 57 | 41 10 | 6 | 5 | 63 52 33 | 16 | 7 

Average, single-unit trucks 8 5 3 1 | 1 | ¢) | 38 27 18 10 | 3 (1) 
Truck-tractor and semitrailer 173 108 | 68 29 14 | a 196 129 79 30 | 12 2 
Truck and trailer.... 122 65 | 42 | 27 | 21 | 4 267 174 | 112 61 32 3 

Average, truck combinations 170 106 | 67 29 | 14 | 2 201 | 132 | 81 | 32 13 2 
Average, all trucks and combinations } 33 21 | 13 5 | 3 (!) 159 | 105 | 65 | 26 10 1 
Comparative average, 1949. | 26 18 | 13 5 3 1 131 | 89 56 | 23 11 2 

— $$$, —____—___—_—_ - $$ ——$$——— — ———————————— ——— — 
NUMBER OF AXLES PER 1,000 TRUCKS AND TRUCK COMBINATIONS EXCEEDING THS 18,000 -PoOUND LimIT RECOMMENDED BY THE A.A.S.H.O. 

i i | | | | 
2-axle, 4-tire. 2 (1) Lee e 1 @ | @® | @ (2) eee 
2-axle, 6-tiré....... 22 15 11 | 5 2 1 55 40 | 30 18 8 5 
WOM fetch in tsct.n.ccis. 57 43 35 14 | 9 1 79 46 29 14 12 4 

Averagd, single-unit trucks 11 7 5 2 | 1 (4) 52 37 28 16 8 4 
Truck-tractor and semitrailer 278 193 133 62 | 28 6 2€3 180 123 58 29 7 
Truck and trailer..,.... 110 89 15 | 4 4 1 202 86 39 6 3 @) 

Average, truck combinations 269 184 126 | 59 27 6 259 | 173 117 54 27 6 
Average, all trucks and combinations 51 35 24 | 11 3 1 205 | 138 94 44 22 5 
Comparative average, 1949 39 28 20 8 3 1 195 | 141 99 46 21 5 

NUMBER OF TRUCKS AND TRUCK COMBINATIONS PER 1,000 EXCEEDING THE MAXIMUM AXLE -GROUP LOADS RECOMMENDED BY THE A.A.S.H.O 
2-axle, 4-tire 1 1 1 Pa ol ; | are - rena at eeaian 
2-axle, 6-tire } (1) (1) (1) | ee vowel C.. 1 a () (1) (1) () 
2 Se 63 43 31 17 | 7 6 | 40 32 28 12 6 

Average, single-unit trucks 1 1 1 (’) | (!) (') 3 | 2 2 1 (4) (}) 
Truck-tractor and semitrailer 101 71 44 18 | 8 2 136 | 101 66 25 9 2 
Truck and trailer........... 3 ‘ 175 118 85 22 | 14 4d 405 330 229 93 36 | 11 

Average, truck combinations i 105 74 46 18 | 8 2 156 118 18 30 11 | 3 
Average, all trucks and combinations | 17 12 | 8 3 1 (4) 116 88 58 22 8 2 
Comparative average, 1949... | 12 8 | 6 3 | 2 (') 87 | 64 43 20 10 2 

| 
NUMBER OF TRUCKS AND TRUCK COMBINATIONS PER 1,000 EXCEEDING ANY OF THE MAXIMUM MOTOR-VEHICLE LOADS RECOMMENDED BY THE A.A.S.H.O. 
| | 
2-axle, 4-tire 2 | 1 | 3} | ; , (3) (?) (?) ie Bes. o a eaters acon 
2-axle, 6-tire... 22 | 15 | 11 | 5 | 2 | 1 | 55 40 30 18 8 5 
aaa RE ER 17 | 52 | 41 | 19 | 9 | 5 71 45 40 16 11 | 3 

Average, single-unit trucks 11 8 | 6 3 | 1 1 52 | 37 29 17 8 | 4 
Truck-tractor and semitrailer. . 229 | 167 113 53 | 25 5 | 260 | 191 130 58 27 | 6 
Truck and trailer...... or 181 | 119 | 76 16 12 | 3 | 428 343 234 93 38 11 

Average, truck combinations 226 | 164 | 111 51 24 5 | 272 202 138 61 28 6 
Average, all trucks and combinations 45 | 32 | 22 11 5 2 215 | 159 110 50 23 | 5 
Comparative average, 1949.. | 34 | 26 19 9 4 1 | 184 | 143 103 52 25 | 6 

} | | | 





' Less than 5 per 10,000 


exceeded one or more of the State weight 
limits, the Pacific region had the second 
highest rate of overloads (82) and in 
descending order of rates of violation were 
the Middle Atlantic (75), the East North 
Central (72), the Mountain (67), the West 
South Central (63), the West North Cen- 
tral (50), the South Atlantic (45), and the 
New England region (35). 

A comparison of the frequency of loads 
exceeding State limits in 1950, shown in 
table 10, with similar data collected in the 
previous year, indicates that the frequency 
of these illegal loads has increased in all 
regions except the South Atlantic, in which 
this frequeney decreased from 53 to 45 per 
1,000 vehicles weighed. In all other regions 
increases in the rate of weight violations 
were found although the increases did not 
extend to the larger percentages of viola- 
tion. For instance, in the East North Cen- 
tral region 638 vehicles of each 1,000 ~veighed 
in 1949 exceeded one or more of the weight 
restrictions by some amount, while in 1950, 


72 vehicles per 1,000 exceeded the restric- 
tions. At the same time, of those weighed 


in 1949, 27 exceeded the limits by more 
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‘Data omitted because of insufficient sample. 


than 10 percent, while in 1950, only 23 ex- 
ceeded these limits by more than 10 percent. 

No panel or pick-up truck was weighed 
that exceeded any of the State weight regu- 
lations and this classification omitted 
from tables 10-14 although the number of 
such vehicles counted is included in the 
calculations. 


is 


Recommended Weight Limits 


Uniform regulations concerning maxi- 
mum allowable gross weights, axle weights, 
and axle-group weights have been adopted 
as a policy by the American Association of 
State Highway Officials and recommended 
to the State governments for adoption.’ 
This policy recommends that no axle shall 
carry a load in excess of 18,000 pounds and 
no group of axles shall carry a load in ex- 
cess of amounts specified in a table of per- 
missible weights based on the distance be- 
tween the extremes of any group of axles. 
- ‘Policy Ee maximum dimensions, weights, 
and speeds of motor vehicles to be operated over the 
highways of the United States, adopted April 1, 1946, 


by the American Association of State Highway Offi- 
cials; published by the Association in 1946. 











In table 11 is shown the number of axles 
per 1,000 vehicles of various types that ex- 
ceeded the axle load limit of 18,000 pounds 
recommended by the A.A.S.H.O. and the 
number exceeding these limits by various 
percentages. This table emphasizes again 
the high frequency of heavy axle loads in 
the Middle Atlantic and New England re- 
gions. The number of axles per 1,000 ve- 
hicles weighing more than the A.A.S.H.O. 
recommended limits was 199 in the Middle 
Atlantic and 135 in the New England re- 
gion, while only 58 such axles for each 1,{)00 
vehicles were found in the Pacific region 
and 36 in the West North Central region. 


There were 87 axles per 1,000 vehicles in 
the Middle Atlantic region exceeding the 
18,000-pound recommended limit by 20 
percent or more, compared to only 3 «ach 
in the Pacific and West North Central 
regions. 

Table 12 shows the number of veh «les 
of various types, per 1,000 vehicles, with 
an axle-group load in excess of the limits 
recommended by the A.A.S.H.O. anc in 


excess of the limits by various percentizes- 
As might be expected from the large 1” 
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creases of frequencies of heavy gross loads 
indicated in figure 7, the number of ve- 
hicles of various types per 1,000 weighed 
that exceeded the A.A.S.H.O. recommen- 
dations increased in 1950 over the similar 
rates in 1949. For the country as a whole, 
of each 1,000 loaded and empty trucks 
and truck combinations, 44 had axle groups 
in 1950 weighing in excess of the recom- 
mended limits, 8 of which exceeded the limits 
by more than 20 percent. In 1949, compa- 
rable figures indicated that 28 trucks and 
truck combinations of each 1,000 exceeded 
the axle-group recommendation, 7 of which 
exceeded the limits by more than 20 percent. 
Of each 1,000 combinations weighed, 137 
had axle-group loads weighing more than 
the recommended limits, of which 26 ex- 
ceeded the limits by more than 20 percent. 
The frequency of the excessive axle-group 
loads in 1950 was about 57 percent more 
than in 1949. 

It will be noted that a higher proportion 
of the vehicles have excessive axle-group 
loads in the Pacific region than elsewhere, 
whereas table 11 shows a comparatively 
low frequency of heavy axle loads for that 
region. This is because of the widespread 
use of multiple-axle vehicles in California 
and neighboring States. 

As might be expected, many vehicles were 
so loaded that they exceeded more than one 
recommended weight limit, and some ve- 
hicles had more than one axle loaded in 
excess of the recommended limit. Counting 
each vehicle only once, regardless of the 
number of ways in which it exceeded any 
of the A.A.S.H.O. recommended limits, table 
13 was prepared to show the number of 
vehicles per 1,000 of each type, both loaded 
and empty, that exceeded the limits by vari- 
ous percentages. Those vehicles which ex- 
ceeded more than one provision of the 
recommended restrictions were tabulated 
only in the column showing the highest 
percentage excess of any item. 
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In the United States as a whole, 91 ve- 
hicles out of every 1,000 were overloaded 
to some degree and 21 out of every 1,000 
exceeded some one of the recommended pro- 
visions by more than 20 percent. The fre- 
quency of vehicles exceeding the recom- 
mendations by any amount in 1950 was 34 
percent more than in 1949, when 68 ve- 
hicles out of every 1,000 were overloaded 
to some degree. The frequency exceeding 
the recommendations by more than 20 per- 
cent in 1950 was 11 percent more than in 
1949, when 19 vehicles out of every 1,000 
vehicles exceeded some recommended limit 
to this extent. 


State Limits Higher 


In considering the data concerning the 
frequencies of axles or vehicles exceeding 
the State legal limits and the A.A.S.H.O. 
recommendations, especially the frequen- 
cies in the Middle Atlantic and New Eng- 
land regions, the fact should be recog- 
nized that higher limits generally are per- 
missible under the State laws in these areas 
than are recommended by the Association. 
Axles exceeding the recommended limits 
by 25 percent may be within the legal 
limits of certain States, particularly in 
these two regions. Some States have no 
axle-group limits in their motor-vehicle re- 
strictions, a fact that further complicates 
direct comparison of excess weights based 
on law and those based on the recommen- 
dations. Comparison of the frequency data 
for New England and the Middle Atlantic 
regions given in table 13 with those in 
table 10 shows that from one-third to one- 
half of the vehicles exceeding one or more 
of the Association recommendations actu- 
ally exceeded a State legal limit. For the 
United States as a whole, nearly three- 
fourths of the vehicles exceeding one or 
more of the Association recommendations 
also exceeded a State legal limit. 





Overloading of For-Hire Vehicles 


The first part of table 14 shows separately 
the number of privately operated trucks 
and truck combinations and those operated 
for-hire, for each 1,000 such loaded and 
empty vehicles on main rural roads of the 
United States, that exceeded some State 
legal weight limit in 1950, and also com- 
parative average figures for 1949. A com- 
parison of the frequency of the excessively 
loaded vehicles in the two operation classi- 
fications shows, in striking manner, that 
type by type the for-hire vehicles gen- 
erally are more frequently overloaded than 
are the privately operated ones. For in- 
stance, 8 of each 1,000 private single-unit 
trucks exceeded a State weight limit while 
38 of each 1,000 for-hire trucks exceeded 
the same limits. Likewise, 170 of each 
1,000 private truck combinations exceeded 
State weight limits, while 201 of each 1,000 
for-hire combinations exceeded the same 
limits. 

Of each 1,000 vehicles, the frequencies 
of all private and all for-hire trucks and 
truck combinations exceeding the State lim- 
its in 1950 were 33 and 159, respectively, 
while in the previous year the corresponding 
frequencies were 26 and 131. In_ both 
years, there were nearly five times as many 
excess loads among the for-hire vehicles 
as among the privately operated ones. 

The following parts of table 14 show fre- 
quencies of private and for-hire trucks and 
truck combinations exceeding the A.A.S.H. 
O. recommended limits for axle loads, for 
maximum axle-group loads, or for any of 
the recommended maximum loads. These 
sections of the table show, in general, as 
did the first section, that the relation of 
the frequency of overload of privately op- 
erated and for-hire vehicles is approxi- 
mately the same when based on A.A.S.H.O. 
recommendations as when based on State 
legal limits. 
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A complete list of the publications of the 
tureau of Public Roads, classified according to 
ubject and including the more important 
irticles in PUBLIC ROADS, may be obtained upon 
equest addressed to Bureau of Public Roads, 
Vashington 25, D. C. 





PUBLICATIONS 
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The following publications are sold by the Superintendent 
of Documents. Government Printing Office. Washington 25. 
D.C. Orders should be sent direct to the Superintendent of 
Documents. Prepayment is required. 


ANNUAL REPORTS 

(Sec also adjacent column) 

Reports of the Chief of the Bureau of Public Roads: 
1937, 10 cents. 1938, 10 cents. 19389, 10 cents. 


Work of the Public Roads Administration: 
1940, 10 cents. 1942, 10 cents. 1948, 20 cents 
1941, 15 cents. 1946, 20 cents. 1949, 25 cents. 
1947, 20 cents. 


Annual Report, Bureau of Public Roads, 1950. 25 cents. 


HOUSE DOCUMENT NO. 462 


Part 1... Nonuniformity of State Motor-Vehicle Traffic 


Laws. 15 cents. 


Part 2... Skilled Investigation at the Scene of the Acci- 
dent Needed to Develop Causes. 10 cents. 

Part 3... Inadequacy of State Motor-Vehicle Accident 
Reporting. 10 cents. 

Part 4... Official Inspection of Vehicles. 10 cents. 

Part 5... Case Histories of Fatal Highway Accidents. 


10 cents. 
Part 6... The Accident-Prone Driver. 10 cents. 


UNIFORM VEHICLE CODE 


Act I.—Uniform Motor-Vehicle Administration, Registra- 
tion, Certificate of Title, and Antitheft Act. 10 
cents. 


Act II.—Uniform Motor-Vehicle Operators’ and Chauffeurs’ 
License Act. 10 cents. 

Act III.—Uniform Motor-Vehicle Civil Liability Act. 10 cents. 

\et IV.—Uniform Motor-Vehicle Safety Responsibility Act. 
10 cents. 

Act V.—Uniform Act Regulating Traffic on Highways. 20 
cents. 

Model Traffic Ordinance. 15 cents. 


MISCELLANEOUS PUBLICATIONS 


| bliography of Highway Planning Reports. 30 cents. 

( onstruction of Private Driveways (No. 272MP). 10 cents. 

| onomie and Statistical Analysis of Highway Construction 
[xpenditures. 15 cents. 
‘ctrical Equipment on Movable Bridges (No. 265T). 40 
‘ents. 

| etual Discussion of Motortruck Operation, Regulation, and 
axation. 30 cents. 
leral Legislation and Regulations Relating to Highway Con- 
truction. 40 cents. 


iancing of Highways by Counties and Local Rural Govern- 


ients, 1931-41. 45 cents. 


GOVERNMENT PRINTING OFFICE: 1951-951446 


Guides to Traffic Safety. 10 cents. 

Highway Accidents. 10 cents. 

Highway Bond Calculations. 10 cents. 

Highway Bridge Location (No. 1486D). 

Highway Capacity Manual. 65 cents. 

Highway Needs of the National Defense (House Document No. 
249). 50 cents. 

Highway Practice in the United States of America. 50 cents. 

Highway Statistics, 1945. 35 cents. 

Highway Statistics, 1946. 50 cents. 

Highway Statistics, 1947. 45 cents. 

Highway Statistics, 1948. 65 cents. 

Highway Statistics, 1949. 55 cents. 

Highway Statistics, Summary to 1945. 40 cents. 

Highways in the United States (nontechnical). 15 cents. 

Highways of History. 25 cents. 

Identification of Rock Types. 10 cents. 

Interregional Highways (House Document No. 379). 75 cents. 

Legal Aspects of Controlling Highway Access. 15 cents. 

Local Rural Road Problem. 20 cents. 

Manual on Uniform Traffic Control Devices for Streets and 
Highways. 75 cents. 


Mathematical Theory of Vibration in Suspension Bridges. 
$1.25. 


15 cents. 


Principles of Highway Construction as Applied to Airports, 
Flight Strips and Other Landing Areas for Aircraft. $1.75. 

Public Control of Highway Access and Roadside Development. 
35 cents. 

Public Land Acquisition for Highway Purposes. 10 cents. 

toadside Improvement (No. 191MP). 10 cents. 

Selected Bibliography on Highway Finance. 55 cents. 

Specifications for Construction of Roads and Bridges in Na- 
tional Forests and National Parks (FP-41). $1.50. 

Taxation of Motor Vehicles in 1932. 35 cents. 

Tire Wear and Tire Failures on Various Road Surfaces. 10 
cents. 


Transition Curves for Highways. $1.25. 





Single copies of the following publications are available to 
highway engineers and administrators for official use. and 
may be obtained by those so qualified upon request addressed 
to the Bureau of Public Roads. They are not sold by the 
Superintendent of Documents. 


ANNUAL REPORTS 


(See also adjacent column) 


Public Roads Administration Annual Reports: 
1948. 1944, 1945, 


MISCELLANEOUS PUBLICATIONS 


Bibliography on Automobile Parking in the United States. 
Bibliography on Highway Lighting. 

Bibliography on Highway Safety. 

Bibliography on Land Acquisition for Public Roads. 
Bibliography on Roadside Control. 

Express Highways in the United States: a Bibliography. 
Indexes to PUBLIC ROADS, volumes 17-19, 22, and 23. 

Road Work on Farm Outlets Needs Skill and Right Equipment. 
Title sheets for PUBLIC RoAbps, volumes 24 and 25. 
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